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Executive summary

This report is the first in a series of four that aims to establish a standard methodology for open data
impact assessments that can be used across Europe. This exercise is key because a consistent
definition of the impact of open data does not exist. The lack of a robust, conceptual foundation has
made it more difficult for data portals to demonstrate their value through empirical evidence. It also
challenges the EU’s ability to understand and compare performance across Member States.

Most academic articles that look to explore the impact of data refer to existing open data frameworks,
with the open data maturity (ODM) and open data barometer (ODB) ones most frequently
represented. These two frameworks distinguish between different kinds of impact, and both mention
social, political and economic impacts in particular. The ODM also includes the environmental impact
in its framework.

Sometimes, these frameworks diverge from the European Commission’s own recommendations of
how best to measure impact, as explained in specific sections of the better regulation guidelines and
the better regulation toolbox. They help to answer a critical question for policymakers: do the benefits
provided outweigh the costs of assembling and distributing (open) data? Future reports in this series
will further explore how to better align existing frameworks, such as the ODM, with these critically
important guidelines.

The example set by national data portals

While the overall framework for measuring impact continues to improve, national portals have
provided fertile ground to explore how open data is being used. The methods that they have used to
explore their own performance and impact include:

e describing and analysing good-practice applications;

e soliciting feedback through forms;

e publishing use and user statistics on a dedicated dashboard on metrics such as dataset
popularity, thematic distribution of downloads and thematic distribution of reuse cases; and

e measuring the range and update frequency of datasets.

Local and regional portals are similar to national portals in their ways of measuring impact, but often
have less information about open data use available online.

The impact of data intermediaries
Open data intermediaries serve as a bridge between the data portal or the data provider and the data
reuser. The primary output of an open data intermediary is thus data and not data products.

Data intermediaries create impact by leveraging various types of capital to both carve out niches in
data value chains by collecting or enriching existing niche datasets, and by compensating for deficits
in both producer and user capacities. Moreover, they have a valuable role as lobbyists, by convincing
the government to make more government data freely available and informing the government which
datasets would be most valuable for reusers.

Currently, few robust analyses exist of the role intermediaries play in open data value chains. These
analyses are further complicated by the lack of a consistent definition in the literature. At times, the
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group of intermediaries also include infomediaries, who are called ‘data reusers’ in this report. Another
barrier for the impact analyses is that the actual market size of open data intermediaries is still
unknown. The impact of intermediaries can be assessed in a similar way to that of open data portals,
with use case repositories and user statistics. However, it remains unclear whether the impact is
created because of the open data intermediary or whether the reusers would have found the dataset
regardless.

To enable automated measurements, data publishers (such as open data portals) should continue to
provide basic metadata related to the number of views and downloads associated to each dataset.
Furthermore, they could also provide application programming interfaces (APls) access to their data,
together with metrics related to data usage. The demand side of open data (by intermediaries and
reusers) could start to implement tools such as web crawlers to check data usage in academic
literature. Additionally, data portals and open data intermediaries should publish the number of
downloads and visits for each dataset, the aggregated number of downloads and visits for each dataset
on the different portals where it is published, the availability of datasets in other general-purpose or
community-specific services, and a range of other variables that could be used for automated
assessments.

The main challenges for open-data impact assessment
Two main challenges remain for the creation of an open data impact assessment. First, there is a
disconnect between the ways in which open data impact is often defined and how the European
Commission strives to do impact analyses. In the better regulation guidelines for impact assessments
the European Commission defines social, economic and environmental impact, excluding the political
impact dimension that is referred to in open data literature.

Second, impact indicators of open data portals and proposed indicators for open data intermediaries
largely rely on proxies for impact measurement. The presence of a use case repository or the
availability of user statistics is insufficient to measure the overall impact of open data. The main
challenge ahead is to find ways to connect these data points to actual impact domains in order to
obtain genuine insights about the impact of open data.



Rethinking the impact of open data data curepaQ.ecu

Introduction

There is growing recognition of the fact that (open) data has significant social, economic and
environmental value for different institutions and sectors. To exploit this value and create impact,
more and more countries and municipalities are publishing parts of their datasets on their national
and local portals, allowing citizens to reuse them for various purposes. While the number of open
government data initiatives has increased considerably over the past decade, the impact of these
initiatives remains uncertain.

There have been few attempts to establish an objective way to measure of open data impact, and this
lack of conceptualisation and method has resulted in a scarcity of empirical evidence on the impact of
open data. With anecdotal evidence, any attempts to analyse impact are not fully adequate.
Notwithstanding, there exists a broad scale of reports, cases and scientific articles that use the term
‘open data impact’ in a wide variety of ways. Case studies and theoretical analyses based on qualitative
observations are commonly used in scientific literature to examine impact. Analysing such information
can help scholars and other practitioners to identify benefits and perform open data policy reflections.
These programmes have considerable promise but have often been met with obstacles in turning data
collecting into data utilisation with meaningful benefits (Chu and Lee, 2019). Data is frequently hidden
and dispersed, with information on the same issue spread through several departments or levels of
government, and presented in a variety of forms.

This report will be the first step in the process of defining the methodology for a pan-European study
on the impact of open data, and is the first in a series of four.

1. Survey of publicly available studies on the economic impact of reuse of public data
resources.

To that end, this study provides a literature review of the impact of public data resources (otherwise
known as open data) and aims to increase awareness and build knowledge among policymakers, data
providers and reusers about the impact of public data resources in Europe. The study is divided into
four sections.

e Section 1 is a conceptual analysis of the social, political, economic and environmental impact
of open data.

e Section 2 provides an inventory of the European indicator landscape and approaches to
measurement. A scan of national data portals and those of municipal data portals will
complement the literature research on existing indicators.

e Section 3 adds to the inventory of indicators found on open data portals and highlights
outcome indicators measuring the importance of downstream reuse through intermediaries,
such as those presented in the infomediary sector reports produced by ASEDIE (:), which track
the progress over time of companies with a data-based business model, using quantitative
business metrics to evaluate economic value.

() https://www.asedie.es/en/annual-report
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e Section 4 lists outcome indicators that have been generated through automated feedback
mechanisms. This includes the tracking of dataset usage and reuse through systematic data
citation and tracking mechanisms (e.g. those provided by European Open Science Cloud core
services), along with other measurements based on application programming interface (API)
call logs for dynamic data.

11
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1. Literature study and conceptual analysis of the
impact of open data

As a first step in the conceptual analysis of open data impact, this section describes the current
available insights regarding the different definitions of impact or value that is created with open data.

Section 1.1 explains why an open data impact assessment is a worthwhile exercise and what guidelines
the European Commission offers for doing impact assessments. Section 1.2 provides an overview of
academic articles that consider open data impact between 2019 and May 2022. Specifically, this
section looks at the different definitions of impact and the multitude of ways in which an open data
impact framework can be constructed. Section 1.3 gives an overview of available data impact
assessments carried out by national governments and information on the way European countries
define and measure the impact of open data. For the latter, input from the Open Data Maturity Report
2021 (?) is used. Section 1.4 provides an overview of the most common impact domains in open data
and provides uses cases for these impact domains.

1.1. Why carry out an impact assessment?

Measuring impact provides an understanding of both the positive and negative effects of an
intervention, in one or several domains. In the light of the open data directive () and the Implementing
Act on High Value Datasets (*), measuring the impact of open data is a worthwhile exercise. While
countries are spending a lot of effort to create open data portals to facilitate reuse, the question
remains: what is the actual impact of open data, and what domains does it concern?

Nevertheless, before being able to measure impact, we must have an idea of what impact is. Impact
can be created in a myriad of ways in an endless number of domains, which makes measuring impact
a complex task. It’s not always easy to put a number on impact, especially when several domains are
impacted at the same time. How should we weigh economic benefits against environmental or health-
related downsides?

In 2021, the European Commission published its better regulation guidelines (s) and toolbox (¢), which
address the need for impact assessments to assess the merits of policies. According to the better
regulation guidelines, ‘impact assessment promotes informed decision-making and contributes to
“better regulation” that delivers the full benefits of policies at minimum cost, while upholding the
principles of subsidiarity and proportionality’.

The European Commission’s stance on how impact assessments should be conducted, as described in
the better regulation guidelines, for example, is that impact assessments should focus on all social,
economic and environmental impacts. The better regulation guidelines provide a short description for
each of the three impact domains.

(2 Specifically question 35 of the impact dimension: ‘Have there been any studies conducted in the past year that focus on assessing the
impact of open data (whether political, social, environmental or economic)?’ (https://data.europa.eu/en/dashboard/2021).

(3) https://digital-strategy.ec.europa.eu/en/policies/legislation-open-data

(4) https://digital-strategy.ec.europa.eu/en/news/commission-seeks-views-implementing-act-high-value-datasets

(%) Better regulation guidelines: https://ec.europa.eu/info/sites/default/files/swd2021_305_en.pdf.

(6) Better regulation toolbox: https://ec.europa.eu/info/sites/default/files/br_toolbox-nov_2021_en_0.pdf.

12


https://data.europa.eu/en/dashboard/2021
https://digital-strategy.ec.europa.eu/en/policies/legislation-open-data
https://digital-strategy.ec.europa.eu/en/news/commission-seeks-views-implementing-act-high-value-datasets
https://ec.europa.eu/info/sites/default/files/swd2021_305_en.pdf
https://ec.europa.eu/info/sites/default/files/br_toolbox-nov_2021_en_0.pdf

Rethinking the impact of open data data curepaQ.ecu

e Social. Requirements linked to the promotion of a high level of employment, the guarantee of
adequate social protection, the fight against social exclusion, and a high level of education,
training and protection of human health are relevant in defining social impacts.

e Economic. The costs and administrative burden that businesses bear; the impact on small and
medium-sized enterprises (SMEs); the effects on sectoral competitiveness, trade and
investment flows; the functioning of the internal market and competition; and the decrease
or increase of public budgets are taken into account when measuring economic impact.

e Environmental. The better regulation guidelines provide a non-exhaustive list of topics that
might be of interest in assessing environmental impact: air quality, water quality and quantity
biodiversity, soil quality or resources and land use change or degradation, waste production
and recycling, zero pollution and toxicity, efficient use of resources (renewable and non-
renewable), contribution to circular economy, the likelihood or scale of environmental
disasters, and international environmental impacts.

This is not to say that impact must necessarily be measured across these three domains. The remainder
of this section will demonstrate that environmental impact is currently not a part of open data impact
domains, whereas many domains have added political impact as third dimension.

1.2. Review Academic literature

Method for selecting articles

In order to select academic articles that define the impact of open data, a systematic search
methodology is applied. This methodology provides a structured, systematic and transparent manner
for selecting articles.

As the first step of the search, the search query ‘Open data impact’ was entered into Google Scholar
with a filter that excludes all articles from before 2019. This search query yielded 158 results. A first
scan of these 158 articles based on their title and abstract resulted in a subset of 65 articles. The 65
articles were filtered for any duplicates and then scrutinised for relevance, according to the following
criteria.

e The language must be English.

e The journal in which the research is published must be included in an official university library.

e The article must be in the range of open data impact or using a definition of open data impact
in order to be selected.

e Articles focused on individual impact, such as personal skills, are not selected.

First search query First scan based on First subset after Second search -
titles and abstract. scrutinising  articles duplicates — not
N =158 for relevance relevant + first subset
N =65
N=21 N =25

Subsequently, two additional queries were performed on ‘defining open data impact’ and ‘impact of
open data’. This added four more articles to the sample, bringing the sample to 25.

Analysis of academic literature

13
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Assessing the literature on the impact of open data shows that open data itself is a contested concept.
In many articles open data seems to be equated with open government data, even though these are
not necessarily the same concepts. Moreover, open data is often interpreted as machine readable and
easily accessible. While this is preferable, it is not necessary for information to constitute open data.

Out of the 25 relevant articles, a differentiation can be made between 1) research that uses an existing
framework, 2) literature that tries to develop a definition of its own of the impact of open data, and 3)
literature that did not provide any definition for open data impact but did shine a light on how open
data has an impact on society through specific use cases. Since this subsection focuses on the
development of an open data impact framework, we will consider all articles that either use an existing
framework or provide a new definition. We will first explore the three most commonly used
frameworks and hereafter focus on the articles that provide their own definition for the impact of open
data.

Articles using an existing framework

Nine of the 25 selected articles use an existing framework. The three frameworks that are referred
most often to are: the open data maturity (ODM) report, the open data barometer (ODB) and the open
data framework by Verhulst and Young (2017) for open data in developing countries. For each of these
frameworks, a short description is provided below.

The open data maturity report (?)

The ODM is a yearly report published by data.europa.eu that compares the maturity of open data in
European countries (¢). It evaluates the EU Member States and a number of additional countries:
Georgia, Iceland, Montenegro, Norway, Switzerland, Ukraine and the United Kingdom.. The ODM looks
at open data impact from four angles.

e Social impact. ‘Assesses the extent to which open data has an impact on societal challenges, such
as the inclusion of marginalised groups in society, raising awareness on housing in urban areas,
and health and well-being related issues’.

e Political impact. ‘Focuses on the benefits that open data has in three domains: improving
government efficiency, improving government effectiveness, and increasing transparency and
accountability’.

e Economic impact. ‘Considers aspects such as macro- and micro-economic impact, economic
benefits for public administrations’.

e Environmental impact. ‘Considers aspects such as raising awareness on the water and air quality,
noise levels in cities, waste management systems, environmental-friendly transport systems’.

The open data barometer (?)

The ODB was published yearly by the World Wide Web foundation and the Omidyar Network until
2018 (). The goal of the barometer was to assess how governments publish and use open data for

() Used in Benedetti et al. (2020), Davies et al. (2019), Runeson, Olsson and Linaker (2021) and Park and Gil-Garcia (2022).
(8) https://data.europa.eu/en/dashboard/2021).

(°) Myeong et al., 2021.

(1) https://opendatabarometer.org/
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accountability, innovation and social impact. The barometer looks at 30 countries spread over all
continents. The ODB makes the distinction between social, political and economic impact.

e Social impact. Considers the impact on environmental sustainability and the inclusion of
marginalised groups in policymaking.

e Political impact. Concerns government efficiency, transparency and accountability.

e Economic impact. Assesses whether there is a noticeable positive impact on the economy and
whether entrepreneurs successfully use open data to innovate and create new businesses in their
countries.

The impact of open data on developing economies (x)

Verhulst and Young (2017) wrote a book about open data in developing economies, in which they also
developed an impact taxonomy. The authors describe impact domains differently than the ODB and
the ODM. More than providing a manner to measure the impact, they describe how open data has an
impact. The authors use the four impact categories described below.

e Improving governance. Open data can be used for greater transparency, more citizen
involvement, better and more efficient service delivery.

o Empowering citizens. Open data leads to more information for citizens and therefore improved
decision-making capacity and choice.

o Creating economic opportunity. The accessibility of open data can enable business creation,
foreign investment, meaningful job creation and opens the door for frugal innovation efforts in the
public sector.

e Solving public problems. Open data can help improve situational awareness in crisis situations and
the accessibility of open data can help to bring a wider range of expertise and knowledge to find
solutions to public problems.

Although Verhulst and Young describe the impact domains in a different way than the ODB and the
ODM, there are some similarities. ‘Creating opportunity’ as described by Verhulst and Yong falls nicely
in line with what the ODM and ODB call ‘economic impact’. ‘Improving governance’, ‘empowering
citizens’ and ‘solving public problems’ can be classified as impact in either the social or the political
domain. Note that environmental impact is not mentioned in the book by Verhulst and Young.

The three studies follow a specific pattern regarding the impact domains: all three assess the impact
of open data through a social, political and economic lens. The environmental impact is mentioned in
both the ODM and the ODB, but the ODM uses it as a separate impact domain, whereas the ODB
includes the environmental impact in the social domain. Other recurring topics are the impact that is
created with open data through transparency of government information and innovation in the
public sector.

Articles that aim to develop an own definition of open data impact

Out of the selected articles, seven develop their own definition of open data impact. Table 1 provides
a summary of these articles and their definitions of open data impact. The table also indicates whether
the definition encompasses the same categories as seen in the open data frameworks, i.e. social

(1)  Used in Saxena (2020) and Neves, de Castro Neto and Aparicio (2020).
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impact, political impact, environmental impact (including gains in government transparency) and
economic impact.

Regarding the definition of open data impact, the following stands out. The definition provided by
Kawashita, Baptista and Soares (2020) is similar to that of the ODB: ‘Open government data impact
investigates what economic, social, political benefits open government data initiatives might
generate’. Shaharudin (2020)- has a similar definition as well: ‘open government data could generate
not only economic value but also social value in terms of improved governance and knowledge
production’ (22). Moreover, all articles that provide their own interpretation of open data impact cover
social impact in some shape or form. Krishnamurthy and Awazu (2016) provide a definition of open
data impact that mainly highlights the social and political impact open data creates. In their definition,
open data ‘increases transparency, promotes participation and fosters collaboration’.

Interestingly, none of the academic articles that do not refer to an existing open data impact
framework include environmental impact in their definition. Yet, many use cases have an
environmental impact (and some will be discussed later in this section). The impact of open data on
the environment seems under-conceptualised in contemporary literature, although it could indeed be
argued that environmental impact is not the main impact area of open data.

All seven articles refer to the social impact of open data, with some highlighting the positive effects
open data can have on quality of life, for example Zuiderwijk and Janssen (2014). Economic impact,
through innovation or job creation for instance, is mentioned in six out of seven articles, whereas
political impact through transparency or improved governance is mentioned in five out of seven
articles.

16



Rethinking the impact of open data

data eurepa.cu

Table 1: Summary of the articles that do not use an existing framework to define open data impact

# | Article Clear mentions of impact -
g &
w| E| €
S| 8| 2| £
8| 5| 8| 2
(7] a L w
1| Open data policies, their implementation and impact: a | ‘Harrison et al. (2012) identify seven types of impacts, namely financial, political, | x X | x
framework for comparison (Zuiderwijk and Janssen, 2014). social, strategic, quality of life, ideological and stewardship.’
2 | Liberating data for public value: the case of Data.gov. | ‘The impact of open data initiative on delivering its intended promise: increasing | x X | x
(Krishnamurthy and Awazu, 2016). transparency, promoting participation, and fostering collaboration.’
3 | Socio-economic effects and the value of open data: a case | ‘Cost-Benefit-Analysis aims to assess open data impact in monetary value (Koski, | x X
from Sweden (Apanasevic, 2021). 2015). At organisational level, costs of open data could be classified.’
4| Guidelines for analysing pathways to impact: evaluation of | ‘Open data efforts do not seem to follow a clearly defined path aimed at achieving | x X
open data for development (Lokers, Miguel Ayala and | impact and generally no systematic monitoring of effects is in place’
Berdou, 2019)
5| An assessment of open government data benchmark | ‘Open government data impact investigates what economic, social, political | x X | x
instruments (Kawashita, Baptista and Soares, 2020). benefits open government data initiatives might generate.’
6 | Open government data: development, practice, and | ‘Open government data could generate not only economic value but also social | x X | x
challenges (Shaharudin, 2020). value in terms of improved governance and knowledge production.’
7 | A research agenda on open data impact process for open | ‘the fourth phase (Impact) addresses the effects of reusing open data and the | x X

innovation (Corrales-Garay, Ortiz de Urbina Criado and Mora-
Valentin, 2020).

innovation that has been created.’
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1.3. Impact definitions from national studies

Method to find impact definitions from national studies

The ODM report evaluates whether countries have impact definitions for open data in place. The ODM
uses a questionnaire to assess open data maturity within Europe. The questionnaire is filled in by
country representatives, who are required to deliver evidence to support their statements. To assess
whether countries have a definition, the answers provided to the following four questions are
assessed.

e Has your government specified what ‘impact of open data’ means (e.g. in a strategy
document)?

e Do you have a methodology in place to estimate the impact of open data in your country?

e Have you or other public bodies launched or performed any activities in the past year to assess
the social, political, economic and environmental impact of open data (such as systematic
monitoring, commissioning studies, surveys)?

e Is there collaboration between government and civil society or academia to create open data
impact (whether social, political, economic or environmental)?

Analysis of national studies

Table 2 shows how the countries that participate in the ODM defined the impact of open data. Note
that some did not yet have a definition, while others refer to definitions provided by other
organisations, such as data.europa.eu and the ODM. Also indicated in the table is whether the open
data impact definition used by the countries considers social, political, economic and/or environmental
impact and whether public bodies launched or performed any activities in the past year to assess the
impact of open data.

Most of the countries have a holistic view on the impact of open data, considering the social, political,
economic and environmental impact. Some examples are the following.

e Cyprus. ‘By “open data impact” we mean all those changes, improvements, opportunities,
direct and indirect, which occur through the reuse of open data. This impact is not limited to
a single area and can take many forms: economic, social political, environmental, etc.’

o The Netherlands. ‘Societal and social impact (i.e. influence of open data on society),
economic impact (i.e. the influence of open data on value development for citizens,
entrepreneurs or the government itself), environmental impact (i.e. the influence of open
data on the environment and climate), and political and administrative impact (i.e. the
influence of data use on the efficiency of government services)’.

e Slovenia. ‘Open Data have impacts primarily on four main areas: 1) transparency of the work
of public institutions (anti-corruption; political impact), 2) innovative digital economy, 3)
solving environment related problems (smart cities), 4) efficient functioning and data-driven
decisions of the public institutions.’

However, some other countries apply a narrow definition. Denmark for instance, defines the
impact of open data as ‘the value of the effect on production and efficiency in the private and in
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the public sector’, and Finland uses the following definition: ‘the aims are to support public
welfare and to provide business opportunities’.

In comparison with the academic literature, national governments seem more appreciative of the
positive impact that open data can have on the environment, for instance in reducing air pollution.
Innovation, on the other hand, is less often named as a part of open data impact.

Some countries put key performance indicators (KPIs) in place to measure the impact of open data.
For instance, Austria mentions these five KPIs for the impact of open data on their portal:

the number of visitors,

the number of downloads,

the demand and frequency of use of open data,
the number of data providers using open data,

vk wNE

the number of applications that have arisen from the use of the data.

The five indicators mentioned by Austria are also mentioned in an earlier report from data.europa.eu
on open data best practices (). Note that these KPIs help to track the use of open data, but that open
data use is not equal to open data impact. Hence measuring impact without an established relationship
between one of the KPIs and actual social, political, economic or environmental impact is a challenging
(if not impossible) task.

() https://data.europa.eu/sites/default/files/analytical_report_16_top-performing-countries.pdf
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Table 2: Definitions for the impact of open data provided by country representatives for the ODM study

Country Impact definition Report
©l E| €
S22l 8
8|58z
wvio | w|w
Bulgaria ‘Open data impact covers the activities carried out to monitor and measure open data reuse and the impact resulting from the |Bulgaria—Opendata— |x |x [x |x
reuse in the political, social, environmental and economic areas. This impact increases transparency, accountability, e-gov report
government efficiency, government effectiveness, inclusion of marginalised groups, raising awareness and can help address a
number of issues in various areas.’
Czechia ‘The impact of open data is defined in the methodology for calculating the impacts of open data in Czechia. Since 2017, a study |Czech — Open data
of the impacts of open data in Czechia has been carried out every year. The results of the study were regularly published in
the annual report on the state of open data in Czechia, where the methodology for calculating the impacts of open data is also
published.’
Denmark ‘The impact is defined as the value of the effect on production and efficiency in the private and in the public sector.’ Denmark — Open data X
— Erhvervsstyrelsen
Germany ‘There is no one-size-fits-all definition of the impact of open data in Germany (which would, due to the constitutional division |Germany —Opendata |x [|x [x |x
between federal level (Bund) and regional level (Lander) as mentioned above, hardly be applicable to Germany): most public — ergebnisse-der-
bodies and institutions dealing with open data have delineated what the impact of open data (can) entail from their oeffentlichen-
perspective.’ konsultation-data
Estonia A ‘data-driven state where any decision is based on data and that is reached by re-using data’. Estonia—Opendata— |x |x [x |x
open-data-market-
size-in-estoni
Ireland ‘A macro impact evaluation to examine the broad outcomes of the initiative from a social, political and economic perspective. |lreland —Opendata— |x [x [x
At a micro level, particular case-studies can be explored to get a clear understanding of the impact of Open Data in specific Evaluation-
sectors and under a certain set of conditions.’ Framework.
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https://e-gov.bg/wps/portal/agency/home/data/opendata/opendata-additionalinfo
https://e-gov.bg/wps/portal/agency/home/data/opendata/opendata-additionalinfo
https://data.gov.cz/
https://erhvervsstyrelsen.dk/sites/default/files/2021-03/Casesamling_Aabne-energidata-baner-vejen-gronne-forretningsmodeller_Erhvervsstyrelsen_10032021.pdf
https://erhvervsstyrelsen.dk/sites/default/files/2021-03/Casesamling_Aabne-energidata-baner-vejen-gronne-forretningsmodeller_Erhvervsstyrelsen_10032021.pdf
https://www.bundesregierung.de/resource/blob/975226/1761674/aec4dd81733f4bd4a7109bffc4914b37/2020-06-18-ergebnisse-der-oeffentlichen-konsultation-data.pdf?download=1
https://www.bundesregierung.de/resource/blob/975226/1761674/aec4dd81733f4bd4a7109bffc4914b37/2020-06-18-ergebnisse-der-oeffentlichen-konsultation-data.pdf?download=1
https://www.bundesregierung.de/resource/blob/975226/1761674/aec4dd81733f4bd4a7109bffc4914b37/2020-06-18-ergebnisse-der-oeffentlichen-konsultation-data.pdf?download=1
https://www.bundesregierung.de/resource/blob/975226/1761674/aec4dd81733f4bd4a7109bffc4914b37/2020-06-18-ergebnisse-der-oeffentlichen-konsultation-data.pdf?download=1
https://avaandmed.eesti.ee/instructions/open-data-market-size-in-estonia-could-amount-to-445-million-euro-by-2025.
https://data.gov.ie/uploads/page_images/2019-04-24-104508.655717Open-Data-Evaluation-Framework.pdf
https://data.gov.ie/uploads/page_images/2019-04-24-104508.655717Open-Data-Evaluation-Framework.pdf
https://data.gov.ie/uploads/page_images/2019-04-24-104508.655717Open-Data-Evaluation-Framework.pdf

Rethinking the impact of open data data curepaQ.cu

Country Impact definition Report
]
(=
ol €
EE
R R
35|82
wio | w|w
Greece ‘According to the European Data Portal, the OECD’s OURIndex, OGP’s IRM and the WWW Foundation guidelines. A robust and |Greece — open data- X |[x |x |x
universal method is still needed.’ report
Spain ‘Any positive effect or benefit obtained directly or indirectly for individuals, communities or society as a whole, which occurs |Spain — Open data - X [x |x |x
over a certain period of time and which results from the development of different activities in a given area characterised by the |ferrer —
use of open data as a means to an end.’
France ‘The final report of the Open Data Mission led by MP Eric Bothorel includes a recommendation to evaluate the economic, France —Opendata— |x |x [x |x
social, and scientifical impact of the opening and sharing of data and source codes. The mission also stresses four impact areas |Mission_Bothorel_Rap
of open data: scientifical as a vector of knowledge, economical as a driver of innovation, democratic to improve public service, |port
and political to restore people’s confidence in public action.’
Croatia ‘The ODM provides the benchmark regulations regarding open data sharing.’ Croatia—Opendata— |x [x [x |x
standardi-i-prirucnici
Italy ‘There are many official definitions of open data. Some examples, starting from the National Guidelines for the valorisation of |Italy — Open data
public information heritage.’
Cyprus ‘By ‘open data impact’ we mean all those changes, improvements, opportunities, direct and indirect, which occur through the |Cyprus—Opendata— |x [x [x |x

reuse of open data. This impact is not limited to a single area and can take many forms: economic, social, political,
environmental, etc.’

Impact report
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https://docs.google.com/forms/d/e/1FAIpQLSfoYcSLaYbdo6116O0X5rE-yQyk5QFefXhCuZLUjZS-9Vn8Qg/viewform?fbzx=6072748399861646000
http://bid.ub.edu/es/45/ferrer.htm
http://bid.ub.edu/es/45/ferrer.htm
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.mission-open-data.fr/uploads/decidim/attachment/file/36/Mission_Bothorel_Rapport.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.mission-open-data.fr/uploads/decidim/attachment/file/36/Mission_Bothorel_Rapport.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.mission-open-data.fr/uploads/decidim/attachment/file/36/Mission_Bothorel_Rapport.pdf
https://data.gov.hr/hr/standardi-i-prirucnici
https://data.gov.hr/hr/standardi-i-prirucnici
https://metropolistrategiche.it/open-data-al-metro-cubo-un-laboratorio-sfidante-per-le-citta-metropolitane/
https://www.data.gov.cy/open_data_impact
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Country Impact definition Report
=]
(=
ol €
EE
RIS
35|82
wvilio | w|w
Latvia ‘In addition to opening up data for use by industry, researchers and citizens in general, one of the main reusers of data is Latvia — Open data X |[x |x |x
public authorities themselves. Public authorities can use data to improve the efficiency of the authority, to provide better
services, to develop legislation based on data (research), and to increase citizen involvement in decision-making. The use of
open data for in-depth research, monitoring or forecasting offers the potential for good governance and can contribute to
economic and social development in regions.’
Lithuania ‘Increased transparency in decision-making processes in Lithuania’ Lithuania— Opendata |x |x [x |x
— methodolgy
Luxembourg |Built upon open data, reuses are meant to leverage a new digital data ecosystem providing straightforward added value for Luxembourg — Open X |[x |x |x
data producers as well as long term economic return. An important point of the strategy implies the promotion of emerging data — data.public
businesses specialized in data handling and data science.
Hungary ‘Making public data available will kick-start the domestic data industry, which can contribute billions of forints to domestic GDP |White paper Hungary |x X
and create thousands of jobs.’ 2016
The ‘Impact stands for the extent to which something influences the effect in processes. It is relevant for data providers to know The Netherlands —

Netherlands

the impact of the data they make available. The impact can be broad. We distinguish the following types of impact:
Societal and social impact; the influence of open data on society;

Economic impact; the influence of open data on value development for citizens, entrepreneurs or the government itself;
Environmental impact; the influence of open data on the environment and climate;

Political and administrative impact; the influence of data use on the efficiency of government services.’

Open data — wat-is-
data-impact-en-hoe-
meet-je-het
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http://tap.mk.gov.lv/doc/2019_08/VARAM_info_zin_dati_1308.1376.docx
https://e-seimas.lrs.lt/portal/legalAct/lt/TAD/b781e5c0804e11eb9fc9c3970976dfa1?jfwid=-a3k5cpix9
https://e-seimas.lrs.lt/portal/legalAct/lt/TAD/b781e5c0804e11eb9fc9c3970976dfa1?jfwid=-a3k5cpix9
https://data.public.lu/en/strategy/
https://data.public.lu/en/strategy/
https://www.magyary.hu/wp-content/uploads/2019/09/Adatpolitikai_feher_konyv_201608.pdf
https://www.magyary.hu/wp-content/uploads/2019/09/Adatpolitikai_feher_konyv_201608.pdf
https://data.overheid.nl/actueel/nieuws/wat-data-impact-en-hoe-meet-je-het
https://data.overheid.nl/actueel/nieuws/wat-data-impact-en-hoe-meet-je-het
https://data.overheid.nl/actueel/nieuws/wat-data-impact-en-hoe-meet-je-het
https://data.overheid.nl/actueel/nieuws/wat-data-impact-en-hoe-meet-je-het

Rethinking the impact of open data data curepaQ.cu

Country Impact definition Report
s
| g
_|8| 55
Blel .=
318 3| &
Austria ‘Studies provide a comprehensive overview of the economic, social and ecological added value of using data. Organisations are |Open Data Analyse — |x X [x
encouraged to commission studies on data reuse. Current KPls are: Bessere
1. the number of visitors, Entscheidungen
2. the number of downloads, treffen
3. the demand and frequency of use of open data,
4. the number of data providers using open data,
5. the number of applications that have arisen from the use of the data.’
Poland ‘In the Open Data Program, the impact of open data was defined by the benefits its implementation will bring to different Poland — Open Data— |x X
groups of stakeholders.’ raport-z-badania
Romania ‘In other words, impact can be defined as the change in the final situation compared to the initial situation of the studied Romania — Open data
object due to the studied intervention.’
Slovenia ‘Open Data has impact primarily on 4 main areas: 1) transparency of the work of public institutions (anti-corruption; political  |Slovenia—Opendata |x [x [x |x
impact), 2) innovative digital economy, 3) solving environment related problems (smart cities), 4) efficient functioning and -
data-driven decisions of the public institutions.’ Economic_impact_of _
open_data_in_Sloveni
a
Finland ‘The aims are to support public welfare and to provide business opportunities.’ Finland —Opendata— |x |x [x |x
report
Sweden ‘There is not one strict definition of ‘impact of open data’ that is used in harmonized manner, rather there are several Sweden—Opendata— |[x [x [x |x
descriptions of various levels of details that outlines the concept of impact.’ oppna-data-
datadriven-
innovation-och-ai
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https://www.data.gv.at/analyse/
https://www.data.gv.at/analyse/
https://www.data.gv.at/analyse/
https://www.data.gv.at/analyse/
https://dane.gov.pl/pl/knowledgebase/useful-materials/raport-z-badania-wsrod-przedsiebiorcow-na-temat-wielkosci-i-charakterystyki-rynku-ponownego-wykorzystania-danych-publicznych-w-polsce
https://dane.gov.pl/pl/knowledgebase/useful-materials/raport-z-badania-wsrod-przedsiebiorcow-na-temat-wielkosci-i-charakterystyki-rynku-ponownego-wykorzystania-danych-publicznych-w-polsce
https://podatki.gov.si/sites/default/files/reports/Economic_impact_of_open_data_in_Slovenia.pdf
https://podatki.gov.si/sites/default/files/reports/Economic_impact_of_open_data_in_Slovenia.pdf
https://podatki.gov.si/sites/default/files/reports/Economic_impact_of_open_data_in_Slovenia.pdf
https://podatki.gov.si/sites/default/files/reports/Economic_impact_of_open_data_in_Slovenia.pdf
https://podatki.gov.si/sites/default/files/reports/Economic_impact_of_open_data_in_Slovenia.pdf
https://tietokayttoon.fi/documents/10616/3866814/40_avoimen+datan+16032017.pdf/0444467d-5400-4f0c-8728-2447cef039ad/40_avoimen+datan+16032017.pdf?version=1.0&t=1489650786000
https://tietokayttoon.fi/documents/10616/3866814/40_avoimen+datan+16032017.pdf/0444467d-5400-4f0c-8728-2447cef039ad/40_avoimen+datan+16032017.pdf?version=1.0&t=1489650786000
https://www.digg.se/publicerat/publikationer/2021/oppna-data-datadriven-innovation-och-ai
https://www.digg.se/publicerat/publikationer/2021/oppna-data-datadriven-innovation-och-ai
https://www.digg.se/publicerat/publikationer/2021/oppna-data-datadriven-innovation-och-ai
https://www.digg.se/publicerat/publikationer/2021/oppna-data-datadriven-innovation-och-ai
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Ukraine ‘For micro studies that we currently conduct to assess the impact of open data in particular sectors we usually follow this KPIs  |Ukraine — Open data — |x
— number of views of the dataset — number of services and products that were created or additional functions were created |dataset/old_result_vn
or integrated the dataset into the existing product — number of users(citizens) of these services. If there is high use of services |
by citizens it shows that the dataset solves particular problems for them. For macroeconomic impact study that was conducted
the following metric were calculated — the rise in GDP, economic gain in UAH and creation of jobs was calculated.’
United ‘Open data has different impacts in different contexts. It should be noted that the UK does measure impact on a different level |UK— Open data — X
Kingdom than the EU does. Environmental issues are more specified within geographical data.’ opengovernment.org
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1.4 Open data impact domains

The analysis of the academic literature and national studies clearly shows the need for a common
definition of open data impact that can be used consistently. The social, political, economic and
environmental categories are commonly used, but there are differences in what these categories
entail. This section summarises insights from the academic literature and the answers provided by
country representatives for the ODM. Additionally, good practices and use cases of impact creation
through open data per impact domain are provided.

Social impact of open data

Social impact can be evaluated by observing how research and policies affect society as a whole, and
how they can help address societal challenges, for example by fostering the inclusion of marginalised
groups in society, finding solutions to housing crises in urban areas and raising awareness on the
importance of health and well-being (namely the concept of quality-adjusted life years), especially in
the context of the COVID-19 pandemic.

Use cases that highlight social impact

An example of a service that uses open data to raise awareness on housing in urban areas is the
Spanish web application Inspide (). This application uses open data to show whether a city, such as
Madrid, adapts to the current requirements of social distancing. To do this, the application shows the
width of the pavements represented with colours and provides figures indicating whether their width
is sufficient to maintain the requirement distance between pedestrians.

Another example of a country that uses open data to support raising awareness on health and well-
being is Romania. Following the spread of COVID-19, the Romanian government created an open-data-
based national dashboard named ‘Monitorizare Coronavirus’ (s). Examples of available datasets on the
dashboard are the number of registered positive cases, registered deaths linked to COVID-19, the
number of patients admitted to the ICU and the number of vaccines performed, including which
vaccine provider.

Political impact of open data

Political impact can be created through better governance, increased transparency of governments,
better quality of information available for citizens and less corruption. Trindade et al. (2020) wrote
that open data ‘helps to solve complex public problems, improves governance and empowers citizens’'.
The Bulgarian definition notes that open data can increase transparency, accountability, government
efficiency and government effectiveness.

Use cases that highlight political impact

An example of a service that uses open data for better governance is the Slovenian application Erar (),
developed in 2013 by the Commission for Prevention of Corruption (). This application provides the
public with free-of-charge and user-friendly access to information on the business transactions of
public sector bodies. Erar’s system increases the level of responsibility of public-office holders for

() https://distanciamiento.inspide.com/

(*)  https://coronavirus.casajurnalistului.ro/en/
(*)  https://erar.si/

(*)  https://www.kpk-rs.si/en/


https://distanciamiento.inspide.com/
https://coronavirus.casajurnalistului.ro/en/
https://erar.si/
https://www.kpk-rs.si/en/

data eurepa.cu

effective and efficient use of public finance, decreases the risk of illicit management of funds and limits
systemic corruption in Slovenia.

Lithuania is another country that uses open data for political impact, more specifically for transparency
and accountability. In 2020, the Lithuanian Public Procurement Office (PPO) (x¥) published data on
public contracts regarding the supplies and services aimed at combating COVID-19 under an open
license. This includes several types of purchases, including protective equipment, testing materials,
and transportation services, and data on the buyer, supplier, closing of contracts and prices (®).

Economic impact of open data

The economic impact of open data can be evaluated at the macro or micro level. An example of
macroeconomic benefits would be the growth of the gross domestic product of a region or country. At
the micro level, the impact could be assessed by taking a look at the revenue raised by large companies
and SMEs. Open data enables organisations to start innovative new business models, which might also
lead to macroeconomic benefits for society as a whole in the long run.

Another important and recurring theme in the literature on the economic impact of open data is the
benefits that could materialise for developing countries with open data. Within the scientific literature,
developing countries as often used as case studies of economic growth through open data and data
sharing.

Use cases that highlight economic impact

One of the countries that uses open data at a macroeconomic level is Estonia. Statistics Estonia () and
the Estonian Ministry of Social Affairs (2) developed an application that allows one to visualise labour
policy indicators between 2005 and 2020. The data used to calculate the indicators are gathered in the
Estonian Labour Force Survey (2) and are available to download for free from the application’s website.

Another example of a country that uses open data at a microeconomic level is Belgium. The Belgian
start-up Mediafin (2) created the online tool called ‘Open the box’ (»), a service that allows users to
discover business networks in specific fields. ‘Open the box’ allows users to look inside the web of
connections between companies, individuals and politicians across Belgium to observe what is
happening at the micro level. The tool was created using a combination of open datasets about
mandates, addresses, company information and annual accounts.

Environmental impact of open data

In a substantial part of the literature, environmental impact is not considered to be an independent
category and is encompassed in the social and economic ones. Many studies (including those that refer
to the ODB) place environmental impact under social impact, whereas only studies referring to the
ODM use the environmental aspect independently to assess impact.

The European Commission’s better regulation guidelines identifies environmental impact as changes
in the state of the environment due to anthropogenic activities, including the use of resources or

(*8)  https://vpt.Irv.lt/en/.

(*)  https://vpt.Irv.It/kovai-su-covid-19-sudarytos-sutartys

(%) https://www.stat.ee/en

(3Y)  https://www.sm.ee/en.

() https://www.stat.ee/en/find-statistics/methodology-and-quality/esms-metadata/40701.
(3)  https://www.mediafin.be/

() https://openthebox.be/

26


https://vpt.lrv.lt/en/
https://vpt.lrv.lt/kovai-su-covid-19-sudarytos-sutartys
https://www.stat.ee/en
https://www.sm.ee/en
https://www.stat.ee/en/find-statistics/methodology-and-quality/esms-metadata/40701
https://www.mediafin.be/
https://openthebox.be/

data eurepa.cu

activities causing pollution. Thus, this domain concerns water and air quality, noise levels in cities,
waste management systems, environmental-friendly transport systems and carbon-dioxide reduction,
all of which can be improved with the help of applications that use open data.

Use cases that highlight environmental impact

One of the use cases that focus on environmental impact is the German application ‘Pegel-Online’ (%),
a service that raises awareness of water and air quality. This application is an open-data-based online
platform that is offered by the German Federal Waterways and Shipping Administration () and
provides information on the water level of more than 7 300 km of rivers and canals in Germany. Pegel-
Online is a decision-making tool for citizens that live near water sources and for public agencies and
officials that work on water-related issues in Germany.

Another example of open data that creates a positive environmental impact is the application ‘Kam s
nim?’ (¥) (where to put it?) in Czechia. ‘Kam s nim?’ is a non-profit project led by Czech association
Let’s Clean (). It provides users with an interactive map that allows them to find locations where they
can legally dispose of unwanted goods and waste, namely expired medicines, tires, batteries, lamps,
bulk waste or hazardous waste.

Spillover effects between impact domains

The previous subsections centred their attention on one impact domain for each use case. However,
many spillover effects exist. It is rare that a use case will only have an impact on one domain; often, all
four domains will be impacted one way or another. For example, several direct environmental
impacts — such as climate impact, loss of biodiversity and the use of resources — have an (indirect)
impact on the economy and wider social well-being. They impact economic activity through changes
in production and services and impact social aspects through health, poverty and wealth distribution.

One example of such spillover effects is the PPO institution in Lithuania, which publishes data on public
contracts regarding supplies and services to address the COVID-19 pandemic. Publishing data under
an open licence contributes to the advancement of transparency and accountability, and therefore
creates a political impact. Moreover, the PPO is contributing to economic development by sharing
information about buyers, suppliers and prices within the market, enabling competitors to adjust
accordingly. It also contributes to the social domain as it improves public health.

Another example is ‘Kam s nim?’, the application in Czechia that helps users to dispose of goods and
waste in legal areas. Though this has been identified as impacting the environmental domain, it can be
argued that the application can also have a social and economic impact. From a social perspective,
citizens have access to clear information on where to dispose of waste, which will improve their quality
of life. From an economic standpoint, businesses, including start-ups and SMEs, can create services
around the information this application provides, such as alternative methods of waste disposal or
alternative solutions to recycle or reuse the waste material.

() http://pegelonline.wsv.de/gast/start

(%) https://www.gdws.wsv.bund.de/DE/startseite/startseite_node.html
(¥)  https://www.kamsnim.cz/

(%)  https://www.data.gv.at/anwendungen/muell-checker/
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1.5. Conclusion: considerations for the development of an
open data impact assessment methodology

Section 1 provided an overview of the articles and frameworks that define the impact or value created
with open data. Most definitions of the impact of open data have a broad scope and cover a selection
of the social, political, economic and environmental impact of open data. Moreover, important studies
such as the ODM report have a specific focus on the impact that is created with open data.

Nevertheless, a common categorisation of impact domains and a common methodology to measure
the impact of open data does not yet exist. The ODM covers social, political, economic and
environmental impact, whereas the ODB, for instance, only focuses on social, political and economic
impact.

In the absence of a common categorisation, we recommend structuring the impact assessment in line
with the recommendations from the better regulation guidelines and toolbox (#), which serve as the
gold standard in the EU when preparing new initiatives. This means that the impact on government
transparency or improvement in government efficiency — which would both be considered political
impact in the ODM - should be classified as social impact and economic impact respectively. Using the
better regulation guidelines, one can assess the impact of open data as follows.

e Social impact of open data. Improved public health, less corruption, more transparency and a
higher quality of information.

e Economic impact of open data. Costs saved, jobs created and efficiency gains in the public
sector.

e Environmental impact of open data. More sustainable energy use, improved biodiversity and
a reduction of CO, emissions.

Besides the differences in the classification of impact domains, this section shows the different ways
of scoping the measurement of impact. Some countries use a narrow scope for the impact of open
data, mainly informed by web statistics such as the number of applications that have arisen from the
use of the data, while other definitions also look at the impact of the applications. The
recommendation in the development of an impact methodology is to not only measure the amount of
use cases, but to focus on the impact created by the use cases.

()  https://ec.europa.eu/info/law/law-making-process/planning-and-proposing-law/better-regulation-why-and-how/better-regulation-
guidelines-and-toolbox_en.
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2. Impact measurement on national and municipal
open data portals

To complement the literature review about open data impact as presented in Section 1, this one
provides insights in the approaches implemented by leading European countries and municipalities to
evaluate the impact of their open data portals. These portals were examined on the characteristics of
three features enabling impact assessment: 1) reuse case sections, 2) statistics on data reuses and/or
reusers and 3) indicators developed for impact studies (). The uncovered European best practices will
serve as inspiration for the development of an impact assessment methodology for data.europa.eu.

At the national level, the open data portals of the following 12 countries are the subjects of analysis:
Germany, Estonia, Ireland, Spain, France, Croatia, Cyprus, Lithuania, the Netherlands, Poland, Finland
and Ukraine. The analysis of local-level practices equally concerns 12 portals: those of Barcelona,
Berlin, Bordeaux, Dublin, Eindhoven, Florence, the Helsinki region, Lisbon, Paris, Vienna and Zaragoza.
These 24 portals were selected following a quick scan of a wider range of portals identified on the basis
of the 2021 Open Data Maturity Assessment results, open data research on cities and input from the
open data community. The quick scan aimed to determine the presence of the three features of
interest for the portal inventory: reuse case sections, use(r) statistics and impact studies. Annex | —
Methodology for inventory of national and local open data portals provides further details on the
research methodology, including the portal selection process and applied analytical framework. Annex
Il — Results of national portalsThe remainder of this section is structured as follows. Section 2.1
presents the findings from national open data portals, while Section 2.2 describes those from the
portal inventory at the local level. A more detailed breakdown of specific indicators for each portal can
be found in Annex IV— Impact measurement on national and local open data portals. Drawing on the
insights from the national and local portals, Section 2.3 concludes with considerations for the
development of an open data impact assessment methodology.

(3°)  As a result of the structure of this report, these open data impact studies to which the portals refer overlap with the national open
data impact studies mentioned in Section 1.
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2.1. National open data portals

The data portals of the countries in Figure 1 will be discussed in this subsection.

Lithuania

Netherlands

Poland

Ukraine

France

Spain

Cyprus
-

Figure 1. Overview of countries whose open data portals were included in this report

Cyprus
The Cypriot open data portal enables the assessment of impact by compiling use cases and tracking
portal statistics. Cyprus also conducted a formal survey-based impact study in 2021 ().

Under the ‘Impact’ tab, the portal catalogues 45 reuse cases, most of which are only available in Greek.
Each case description includes the name of the developer, the type of reuse and the theme or themes
under which the used dataset(s) fall. The portal provides no option to filter cases by type or theme.
Figure 2 shows the description of Nomoplatform, an application that allows citizens to monitor
parliamentary processes (32). Because Nomoplatform works on multiple platforms, it has been tagged
as a mobile app, a web app and a desktop app. Its theme, listed below the type, is KuBépvnon kat

(3)  Deloitte, 2021a, p. 50.

(3)  Nomoplatform can be accessed at https://www.nomoplatform.cy/ (in Greek). For a short review in English, see Charalambous (2021),
‘NGO releases Nomoplatform™ electronic legislative observatory’, In-Cyprus (https://in-cyprus.philenews.com/news/local/ngo-
releases-nomoplatform-electronic-legislative-observatory/).
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Anuootog Topéag, meaning government and public sector. The use case section contains a link to a
submission form for new cases (seen in Figure 2 above the case description), which does not provide
criteria for inclusion beyond the incorporation of data from the portal. More detailed profiles of certain
reuse cases are available on the portal’s articles page, which may be accessed via a separate tab.
Although these posts do not follow a consistent structure, they provide additional information on the
selected cases. This may include links to the specific datasets used or application use statistics.

E@appoyeg
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AqPNG ano@dacewy.
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BouAeutr)/BouAsUTpLag.

Metapaon otnv Epappoyn

okie Setting

Figure 2. Reuse case section of the Cypriot national open data portal

Since May 2016, the portal’s statistics dashboard has tracked the number of site visitors on a monthly
basis and the number of listed reuse cases and requests for data biannually (). It also tracks the theme
and source distribution of available datasets and provides a current ranking of datasets by number of
user visits, although it is not clear how recent these figures are.

The portal provides links to two impact-focused reports published in 2021 (»). The first is an impact
study on open data in Cyprus (3). The second is a handbook for an effective impact evaluation
methodology based on that study’s results (). The study aimed to evaluate the impact of open data
on the social, political, economic and environmental sectors. Moreover, it assessed the nature and
value of open data reuse within Cypriot organisations. It began with a literature review of publications
on open data at both the national and European levels, including analytical reports from

. Subsequently, a questionnaire was distributed to companies and organisations that
made use of open data either internally or to provide services to the public. This group was identified
through actor mapping during the preliminary research process. A total of 80 organisations responded
during a 2-week period in February and March 2021. Respondents came from both the public and
private sectors. The survey itself was composed of 32 questions falling under six categories: elements
of the organisation/business, use of open data, employment/jobs, [capital] turnover,

(33)  https://www.data.gov.cy/node/4955?language=en
(3*)  These reports are exclusively available in Greek (https://www.data.gov.cy/Studies-Publications_EL?language=el).
(3)  Deloitte, 2021a, p. 50.
(3)  Deloitte, 2021b, p. 2.
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benefits/advantages of using open data and social groups and environment. For the full text of
guestions assessing impact, see Annex IV— Impact measurement on national and local open data
portals (¥7).

The methodology handbook recommends four strategies for assessing the impact of open data on the
national level. The first is the collection of primary data both from portal users and from surveys like
the one carried out by the study (on a sample basis). The second is the ongoing collection and
monitoring of portal use and user statistics. The third is the inclusion of reuse cases on the portal, and
the fourth is regular communication with data providers and users to determine how the process of
reuse might be streamlined and improved. The portal contains a general methodology section, which
identifies four means through which the Cypriot government has evaluated and plans to continue to
evaluate the impact of open data in the country. These are essentially identical to those laid out in the
methodology handbook, although the portal page also recommends that studies akin to the two
above-mentioned 2021 reports be regularly commissioned by national authorities, public data
providers and municipalities.

Germany

The German open data portal provides insight into impact by compiling reuse cases, which at the
moment are available in German exclusively. Its case repository may be accessed through both a menu
on the homepage and a widget displaying the total number of listed applications. Twenty-four
recorded cases are labelled by application type (e.g. mobile app), theme (e.g. health) and operating
system if applicable. Figure 3 shows the menu through which visitors may filter cases — note that
Weigweiser Kommune, a guide to German municipalities, is correctly tagged as a website. The subpage
for this case lists the eight themes under which it falls.

The portal has also implemented a more specific tagging system under which cases may be filtered by
keywords, including ‘climate change’, ‘bicycles’ and ‘water levels.” Once a visitor has filtered reuse
cases by a keyword, they are provided with the option to further refine the selection by filtering by
other tags attached to the results of the initial search. Thus, a visitor may choose to see all cases listed
under ‘bicycle’ and then further filter by ‘theft’ to arrive at the case subpage for a website that
publishes visualisations of data pertaining to bicycle theft in Berlin. Some inconsistencies are present
that may complicate keyword-based filtering. Not all reuse cases tagged with ‘bicycle’, for example,
are also tagged with ‘bike’, and vice versa. Only a fraction of the total number of keywords tagged can
be viewed in the search options menu on the main reuse case page, which may hinder keyword-based
filtering. Case subpages provide brief descriptions and in some cases links to the datasets used. As
shown in Figure 3, a post on the main reuse case page solicits submissions for other applications
reusing open data. Visitors may submit applications for inclusion through a contact form or by emailing
the GovData coordination office. The portal provides no criteria regarding eligibility.

(¥)  Questions from the first category are omitted as they focus on organisational characteristics rather than impact.
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Figure 3. Reuse case section on the German national open data portal

Although the portal has no statistics dashboard, all keyword searches made between 2016 and 2019
were published as a dataset in 2021, allowing those who downloaded it to identify the most frequently
searched terms over that period. However, the link to these data is no longer operational.

Estonia

The Estonian open data portal provides insight into open data impact in various ways: through a use
case section, a statistics dashboard and a collection of reports and articles.

The main use case section contains a visual overview of the submitted cases (see Figure 4). Visitors are
provided with the option to filter cases by creator or by region, as well as to perform a general keyword
search. They may click on each example to view its subpage, which contains a brief description and
sometimes links to the dataset(s) used. These subpages also specify whether the applications update
automatically over time as alterations are made to the datasets on which they are based, although
most do not. Visitors may upload reuse cases to the portal through a form or by contacting an
administrator by email.
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Figure 4 Reuse case section on the Estonian national open data portal

The use and user statistics dashboard tracks open data publication through new data uploads by
theme in the past 30 days, along with the percentage of all uploaded data falling under each theme ().
This thematic breakdown is typical of national open data portals and includes divisions such as ‘Science
and technology’ and ‘Health’. Regarding open data impact, a ranking of all available datasets by
number of user downloads is also provided. This page similarly contains data from the past 30 days
and seems to update regularly. A menu on this dashboard links to a Google Analytics subpage on which
visitors may view the number of unique users, the number of unique searches, the most common cities
from which site visitors originate and a ranking of the 100 most searched-for keywords within the
portal over the last 28 days.

Although the portal lacks a defined impacts section, a variety of reports and articles on the impact of
open data in Estonia may be found(®). In November 2020 and December 2021, the Estonian Ministry
of Economic Affairs and Communications invited 64 and 94 public sector agencies respectively to
respond to a survey on their approach to open data. The seven open-ended questions asked the
agencies concerned about their ability to assess the nature of data reuse and the benefits of publishing
open data for agencies and users. For the full text of these questions, see Annex IV. Due to the difficulty
of evaluating the impact of open data quantitatively (e.g. through indicators such as businesses’
financial savings), the Ministry chose to focus on mapping benefits through stories (©). It is worth
noting that only 44 % and 16 % of selected agencies responded to the survey in 2020 and 2021,
respectively (¢). It is unclear whether the survey will take place on a yearly basis.

Visitors may also access two articles on specific applications of open data: enabling machine translation
of texts into Estonian and transitioning towards a sustainable economy. The Ministry provides

(3)  https://avaandmed.eesti.ee/statistics

(3)  See https://avaandmed.eesti.ee/instructions (in Estonian). The English language version of this page does not display all articles shown
on the Estonian-language page, notably the mentioned impact assessment reports.

(%) Ministry of Economic Affairs and Communications, 2021.

(*)  Ministry of Economic Affairs and Communications, 2021.
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guidelines for assessing the impact of open data in a post in the same section. It suggests measuring
the number and frequency of downloads, identifying common subjects of information requests made
to organisations and evaluating user satisfaction. User reviews of the portal may also be viewed on the
statistics dashboard, although only four visitors have reviewed the portal since its inception. Logged-
in users have the option to rank the portal’s quality on a 10-point scale and to provide additional
written feedback.

Spain
The Spanish open data portal has an impact section divided into four sub-sections: reuse companies,
reuse applications, an open data initiative map and a statistics dashboard.

The reuse companies subsection lists 80 companies that make use of data from the portal (). They are
labelled by category (e.g. transportation) and by the amount of time they have been established (e.g.
more than 20 years). A list of over 70 divergent tags, referring to either the nature of the service (e.g.
‘web apps’) or its area of focus (e.g. ‘tourism’ or ‘fuel price’), provides another way of filtering the
reuse companies.

The applications subsection lists 398 reuse cases, which can be filtered according to the same
categories and tags, and also specifies the publication date and platform or operating system of each
case (see Figure 5) (). Once a visitor has filtered reuse cases by a keyword, they are provided with the
option to further narrow down the selection by filtering by other tags attached to the results of the
initial search. Thus, a visitor may choose to see all cases listed under ‘economy’ and then further filter
by ‘treasury’ to arrive at the case subpage for an online platform that provides access to data on public
contracts offered within the European Union. Some inconsistencies are present that may complicate
keyword-based filtering. For example, ‘covid19’ and ‘covid-19’ are tagged separately rather than
consolidated under a single label. Case subpages consistently contain links to source datasets. The
initiative map subsection allows visitors to view a map of the country marked with the locations of 309
open data initiatives run by public administrations. These are tagged by subject and by administration
level (e.g. local or regional). Many of these initiatives concern the supply side of open data, such as the
institutional open data strategy. Others also refer to the demand side, pointing for example to the
applications catalogue of the institutional open data portal.

(*2)  https://datos.gob.es/en/casos-exito
()  https://datos.gob.es/en/aplicaciones
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Home | Impact | Applications

Applications A

This section contains some examples of applications and solutions developed using, among others, data supplied by the public administrations.
The Aporta Initiative does not guarantee the accuracy of the information contained in each description page or the website that describes the application in more detail.

Transport (69)

Public sector (62)
406 applications found Sortby: Date descending
Environment (51)

Culture and leisure (41)

Visor Municipal de Sagunto
Tourism (37)

Ayuntamiento de Sagunto

Economy (28)

Visor

ElVisor Municipal de Sagunto es una herramienta web que permite consultar de una
p presupuestario

Town planning and infrastructures (28) manera grafica e interactiva los presupuestos del municipio. Gracias a esta aplicacion, se
facilita a la ciudadania la visualizacion y comprension de las cuentas del..
Rural environment (27)

) Public sector
Society and welfare (27) -

Figure 5. Reuse case section on the Spanish national open data portal

The initiative map allows visitors to view a map of the country marked with the locations of 309 open
data initiatives run by public administrations (#). These are tagged by subject and administration level
(e.g. local or regional). Many of these initiatives concern the supply side of open data, such as
institutional open data strategies. Others also refer to the demand side, linking for example to
applications catalogues on institutional open data portals.

The statistics dashboard shows the monthly change in the number of cases recorded on the portal
since March 2013 and in the number of initiatives and reusing companies recorded since January
2017 (»). The portal also tracks change in data uploads by theme and by publisher (e.g. state
administration or private entity), as well as the 10 most frequently visited datasets; these figures are
cumulative since 1 December 2016. Visitors may also view the 10 most frequently visited datasets in
any specific month from December 2016 to present day. All metrics are updated daily.

Users may add examples of reusing companies, applications or public initiatives via separate, quite
detailed forms available via the interact/report section. Selected reuse cases are promoted through
the ‘News’ section, a quarterly newsletter and the data portal’s blog. The Spanish portal is particularly
good at explaining the factors that make the selected cases particularly impactful or exemplary, for
instance as regards EU policy goals.

Finland

The Finnish open data portal compiles reuse case examples and tracks portal statistics on a designated
dashboard.

The ‘Showcases’ section includes 83 cases, which are briefly described and labelled by theme (e.g.
health) and operating environment, if applicable (*). Figure 6 shows the menu through which visitors
may filter cases thematically. This section also allows filtering through a more general keyword-based
tagging system; keywords can describe either the nature of the service (e.g. ‘visualisation’) or its
subject matter (e.g. ‘cars’). The keyword system seems to have been implemented with relative

(*)  https://datos.gob.es/en/iniciativas
(*)  https://datos.gob.es/en/dashboard
(%)  https://www.avoindata.fi/data/en_GB/showcase
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consistency — applications dealing with train and bus services, for example, are consistently tagged
with ‘public transport’. That said, some discrepancies are present — a real-time map created by Traffic
Management Finland using portal data lacks the ‘trains’ tag, despite providing railway traffic updates,
while other traffic-related applications are consistently tagged with the type of vehicle that they
monitor. The subpage for each reuse case links to the dataset(s) used. Visitors wishing to submit new
applications for inclusion must fill out a form requiring them to provide the application’s purpose and
process of development, along with the ways in which it uses open data. Figure 6 shows a request for
new submissions at the top right.

AVOINDATA.FI e

Home Datasets  Publishers ~ Showcases  News  Guides~  Moreoptions ~

Home = Showcases

Applications

FILTER LIST Have you created apphca(ion that utilises open data? ; Al shocise
Inform us about your application by using this form and it will be added to the list below.

Categories

O

Alueet ja kaupungit (27)

Liikenne (21
83 showcases found Sorting:

Ymparistd ja luonto (20)

Vaesto ja yhteiskunta (18) L2 . S
°
¥e » A Y
Talous ja rahoitus (12) ° .
St s v
0 .
°%% »

Hallinto ja julkinen sektori (7
Rakennettu ymparist6 ja infrastruktuuri (6 Autumn Foliage Live Nopeusmittari Trailmap.fi-palvelu

Figure 6. Reuse case section on the Finnish national open data portal

The portal tracks statistics in eight categories: 1) administrative branch summary, 2) audience
locations, 3) outdated datasets, 4) least popular datasets, 5) most popular datasets, 6) most popular
organisations, 7) most popular resources and 8) most popular search terms (¥). Visitors may view
metrics from the last week, month or year. All metrics are updated daily.

France

The French open data portal contains a reuse case section and tracks a wide range of portal statistics,
allowing for the assessment of impact.

The reuse repository features 3 204 cases categorised by theme (e.g. health) and type (e.g.
visualisation) (). Despite this dual system of categorisation, as shown in Figure 7, the general reuse
case page only allows visitors to filter cases by theme. Case subpages contain brief descriptions of the
applications along with links to the datasets used. Visitors may leave feedback concerning these
applications on the subpages through text submission boxes and may also reply to questions and
comments left by previous visitors. The portal provides comprehensive guidelines for publishing new
reuse cases. Logged-in users can submit applications for inclusion either independently or on behalf of

(#)  https://www.avoindata.fi/data/en_GB/report
(*8)  https://www.data.gouv.fr/en/reuses/
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an organisation (#). In addition to the necessary information for categorisation, the submission form
requests descriptions of the process of development, the conclusions of the project and the developer
or developing organisation. Here users are also asked to provide feedback on the process of reuse and
to explain the ways in which available data could be improved to enable further use or analysis.

En & login @ Signug

REPUBLIQUE
Search E

FRANCAISE data.gouv.f#

Data Reuses Organizations Getting started on data.gouv.fr v News Contact us
Home > Reuses 1to 210n 3205
Search among 3,204 reuses on data.gouv.fr Search in datasets

Sea’Ch“ i @

@Q Health Transport and mobility Housing and development Food and agriculture Culture and recreation Economy and business

Environment and energy Work and training Politics and public life Safety and security Education and research Society and demography
Law and justice Open data tools Others
3205 results Sortby: Relevance v

L’Annuaire des Entreprises

Retrouvez toutes les informations publiques
concernant les entreprises frangaises

Rechercher un nom, un SIRET ou un SIREN n

Figure 7. Reuse case section on the French national open data portal

A statistics page using the Matomo analytics platform exists, but is not accessible from the portal
homepage (). Statistics are divided into three categories, each of which may be viewed on a separate
subpage: visitors, behaviour and acquisition. The ‘Visitors’ subsection tracks visits to the site over time.
Viewers can set custom date ranges from within which to view data. The total numbers of pageviews,
unique pageviews, searches and unique keyword searches are also provided. The four pages that have
experienced the most dramatic changes in number of views are ranked in a separate list. This page
contains a wide array of visitor-related statistics, primarily of a geographic (e.g. country of origin) or
technical (e.g. device type and model) nature. The ‘Behaviour’ subsection tracks page visits and
downloads by URL and provides further statistics on the former (e.g. average visit duration). The
‘Acquisition’ subsection tracks the means through which visitors enter the site (e.g. directly or from
search engines). The portal’s administrators publish yearly summaries of changes and
accomplishments in posts that may be found in the ‘News’ section of the portal. These do not always
make reference to portal data, but some, like the 2019 summary, have pointed to significant increases
in site visitors and data downloads as evidence of impact.

(*)  https://guides.etalab.gouv.fr/reutilisation/publier-reutilisation/#comment-referencer-une-reutilisation
(%) https://stats.data.gouv.fr/index.php?module=CoreHome&action=index&idSite=109&period=range&date=
previous30#?idSite=109&period=range&date=previous30&segment=&category=Dashboard_Dashboard&subcategory=1
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Croatia

The Croatian open data portal provides two mechanisms for the assessment of impact: a reuse case
repository and a use and user statistics dashboard.

The data reuses menu points to three subpages: best practice examples, applications and reuse
examples. Two best-practice examples are mentioned: a Slovenian competition to create applications
that promoted better integration of cultural heritage into tourist activities and a Croatian cloud-based
application for managing support processes for kindergartens (51). The six showcased applications (see
Figure 8) are labelled by type (i.e. application) and by whether they are free to use (32). The subpage
for each contains a brief description of the functions of the application. The reuse examples page is
still empty, but visitors may submit new reuse cases for inclusion through a form.

G .

OPEN Zandoo o fordena B

DATA -~ DATAREUSES -~ NEWS v USER REQUESTS © KNOWLEDGE BASE LOGIN

U

~——

%

N\

I Aplikacije

DODAJ NOVI PRIMJER UPORABE
~ /7
Q HAK Tl

Split Bus HAKmap CROracun

Gugalaga - trazilica vrtica Pametno zdravije Uvjeti koristenja

Figure 8. Reuse case section on the Croatian national open data portal

The portal’s use and user statistics dashboard tracks the number of publishers, datasets, registered
users, and visits to the site over time (). The number of datasets by topic is also displayed in pie chart
format, with topics including ‘Economy and finance’ and ‘Energy.” The number of usage examples by
type is also tracked, with the first and last update dating from December 2021. The portal contains
pages that list and solicit public suggestions for publication of new datasets and correction of or
upgrades to existing datasets. The number of suggestions for new datasets and the number of
suggested corrections are tracked graphically on the statistics dashboard, but on separate subpages
under the ‘Portal data’ heading. Visitors may view the overall success in resolving these suggestions by
dataset topic and dataset publisher, expressed in percentage form. Only three suggestions appear to
have been made thus far, with two new datasets accepted and one rejected. Consequently, these
metrics are based on very limited data. Statistics appear to be updated at least on a monthly basis; all

(®Y)  https://data.gov.hr/en/primjeri-dobre-prakse
(®?)  https://data.gov.hr/en/aplikacije
(*3)  https://data.gov.hr/en/ga-statistics-report
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are up-to-date, although some graphs erroneously label the month following June 2022 as December
2021.

Ireland
The Irish open data portal allows impact to be assessed in two ways: through a reuse case repository
and through portal statistics.

The portal’s showcases section displays 24 cases categorised by means of a keyword-based tagging
system shown in Figure 9 (**). Keywords may describe either the nature of the service (e.g. ‘android
app’) or its subject matter (i.e. ‘agriculture’). Once a visitor has filtered reuse cases by a keyword, they
are provided with the option to further narrow down the selection by filtering by other tags attached
to results of the initial search. Thus, a visitor may choose to see all cases listed under ‘transport’ and
then further filter by ‘Irish Rail’ to arrive at the case subpage for a webpage that shows the live position
of trains across Ireland.

Since keywords are suggested by the submitter when a new case is submitted for inclusion and not
standardised afterwards, there are some inconsistencies in tagging that may complicate keyword-
based filtering. For example, ‘Capital Acquisitions Tax’ and ‘capital acquisition tax’ are tagged
separately rather than consolidated under a single label. A total of 11 case subpages contain links to
the dataset or datasets used. The amount of information provided on these subpages varies widely —
the form through which visitors may submit new reuse cases for inclusion encourages detailed
description of the case, but provides no guidance as to the information that should be included.
Consequently, some pages, like that of the application Failte Maps, detail the case’s creator, function,
purpose, process of development and technical specifications, while others, like that of the web
application Active Travel Counts, only briefly summarise its nature. Two cases, a dashboard for data
on hospital waiting times and a visualisation of DublinBikes usage over the course of each day, have
been highlighted under a separate ‘Impact Stories’ section, but no further detail is provided regarding
their nature, impact or development process. These cases are not included in the general reuse case
repository.

© WHAT ARE SHOWCASES?

+
Datasets have been used to build apps, Suggest a showcase

websites and visualizations. They've Search Showcases

been featured in articles, and written

about in news reports and blog posts. Q
Showcases collect together the best

examples of datasets in use, to provide

further insight, ideas, and inspiration. 23 showcases found Order by Relevance
TAGS NA
NA
transport (4) 0 Datasets
environment (3) +
archaeology (2) iﬁsh— Irish Sheep Census

sheep- Irish Sheep Census is an app that displays data from the 2016 and 2020 Irish sheep census. The goal of this

Lz ) census Page is to present the data in a clear manner. Allowing the user to..
0 Datasets
marine (2)
ocean energy (2) " o Active Travel Counts
.
"Bl self Service Data Visualization and Analytics of open data active travel datasets in Ireland
open data (2) -

The web app currently has cycling and pedestrian counts from Dublin City Council.
1 Dataset
parks (2)

(>*)  https://data.gov.ie/showcase
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Figure 9. Reuse case section on the Irish national open data portal

The portal’s use and user statistics dashboard tracks changes in the number of users and number of
datasets added from 2016 to present day (). Visitors may also consult the 10 most-viewed datasets,
most-downloaded datasets and most frequently searched-for keywords, although it is not clear how
recent this information. Datasets suggested but not yet approved for inclusion on the portal are listed
elsewhere under a ‘Suggested datasets’ section. The statistics dashboard has tracked the number of
new and resolved suggestions on a bimonthly basis since August 2016, but this metric has not been
updated since September 2021, despite the most recent suggestion listed dating to May 2022. All other
dated metrics appear to have last been updated in April 2022. Monthly website statistics from January
to May 2022 may be viewed or downloaded in CSV format; these metrics include the number of
visitors, number of sessions and average session duration.

Lithuania
The Lithuanian open data portal’s impact may be tracked in two ways: by means of its reuse case
repository and through a set of compiled statistics published in 2021.

The portal contains a reuse case section profiling 28 cases, which are divided into ‘Use case examples
use’ and ‘Created applications’, although no cases are currently listed on the subpage for the latter (s).
An explanation of the service or services provided by each case is supplied, as are a brief description
of its benefits and a list of beneficiaries.

In Figure 10, the benefits of a systematic model for forecasting regional labour market needs created
by Neurotechnology are listed under Teikiama nauda; its beneficiaries (the city of Panevéiys, its
municipal administration and its citizens) are listed under Naudos gavéjy grupé. In some cases, the
general description details further benefits: in this case, the website’s contributions to the
development of a broader ‘citizen-centred public service strategy’ in Lithuania. Links to the datasets
used are provided for two of the 28 cases. There is also an ‘additional information’ section which
supplies information about the data used when links to specific datasets are not provided (e.g. it is
specified that a website that provides real-estate consultations uses ‘data collected from
municipalities, state institutions, heat supply companies and other organisations’), implying that not
all listed use cases are based on open data available on the portal. Additional information is provided
for a further nine cases. Logged-in visitors may submit new reuse cases through a form.

(*)  https://data.gov.ie/stats
(%) https://data.gov.It/usecases/examples
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Figure 10. Reuse case section on the Lithuanian national open data portal

Although the portal has no statistics dashboard, use statistics have been compiled and published as
part of a 2021 review on open data publication conducted by the Information Society’s Development
Committee (). This report tracks changes in the number of portal users, institutional coordinators and
data processors and in the number of registered datasets, open datasets and datasets with metadata
available. For each of the 14 defined themes (e.g. economy and finance) the number of new datasets
added to the portal and downloads in 2021 are also provided. The annexes of the report contain a
table showing the number of new uploads to the portal by independent data providers. While open
data impact is not the main focus of the review, the news item presenting some highlights of the report
mentions a concrete estimation of economic open data impact without providing a foundation for this
statement: ‘It is estimated that the rational use of data can additionally create about 2 percent of
national GDP’ (s¢). Lithuania has also announced the upcoming publication of a report on the progress
and impact assessment of data openness (). Details on the methodology and results of the survey
sent to public sector institutions and Lithuanian municipalities in the spring of 2022 are not yet
available at the time of writing this report.

Netherlands

A summary of the ways in which the Dutch open data portal allows the impact of open data to be
assessed is available on the portal’s impact section. It lays out four means of obtaining insight into the
impact of open data on a national level: through data applications, impact stories, statistics and data
communities ().

(>)  Belickas, 2022

(*®)  https://data.gov.lt/news/25 (in Lithuanian)

(*)  https://data.gov.lt/news/27 (in Lithuanian)

(%) Only available in Dutch at the time of writing this report.
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The portal contains a reuse case section listing 118 applications (¢t). These may be filtered by the data
reuser, indicated as ‘application data owner’ (e.g. the Central Bureau of Statistics), by theme (e.g.
traffic) or most recent update (e.g. last month, last year or longer than one year ago). Cases are
categorised under 14 general themes, 10 of which have between one and four subthemes; within the
‘Housing’ theme, for example, visitors may further refine their search by ‘Buy and sell’ or ‘Renting and
letting’. Figure 11 shows a portion of the theme menu on the left. Each case subpage contains a brief
description and lists the theme, application type (e.g. website) and reuser type (e.g. a government
organisation or a market party). When a case is categorised under a subtheme, the overarching theme
is not listed on its subpage. Subpages also consistently link to the dataset or datasets used. Visitors
may submit new reuse cases for inclusion via a form.

Filter je resultaten 118 toepassingen
Data eigenaar (73) c:]
- 2 12 » Sorteer op: Relevantie / Laatstgewijzigd / Populariteit
Thema (14) =]
Natuur en milieu (35)
Verkeer (22)
Zorg en gezondheid (13) TOEPASSING
a s : :
Bestuur (11) (=) Nieuwbouwmonitor
Onderwijs en wetenschap (11)
Econbinle De Nieuwbouwmonitor is een online applicatie die op overzichtelijke wijze inzicht geeft in de gesteldheid van de totale nieuwbouw op nationale en
g gemeentelijke schaal. De monitor ontsluit basisinforma.
Ruimte en infrastructuur (6)

Huisvesting (4)

Cultuur en recreatie (2) TOEPASSING
Financien (2) '0 Nexus

Openbare orde en veiligheid (2)

Landbouw (1) Nexus is een online platform waarmee overheden, NGO's, nutsbedrijven en adviseurs een digital twin van de fysieke leefomgeving kunnen genereren uit

Migratie en integratie (1) real-time datakoppelingen met publieke en private da...

Figure 11. Reuse case section on the Dutch national open data portal

The portal’s statistical dashboard tracks the total number of published datasets from January 2021 to
June 2022 (=2). Datasets are also displayed by provider in pie chart format. A subpage on the dashboard
displays rankings of the 10 most-viewed datasets every year since 2016. Visitors may also view the 10
most frequently searched-for topics in 2021, 2020 and 2019.

Furthermore, in line with the data.europa 2021 ODM report (), the Dutch framework outlines the
ways in which impact can be monitored in four areas: the social, political, economic and environmental
areas. Impact stories falling within all four areas are available on the portal (). These stories take the
form of interviews with individuals who have either created applications that reuse open data or
worked with organisations that have done the same. The exact wording of the questions asked varies,
but generally these interviews aim to lay out the function and purpose of the reuse application, the
ways in which it makes use of open data and its practical benefits to users. Interviewees are also asked
to discuss challenges they encountered during the process of data access and reuse and to suggest
ways in which the portal could better serve the needs of reusers. For example, in an interview with its
creator in 2021, (shouldthewindowbeclosed.nl) was highlighted as an example
of an initiative with social impact (). This website, which informs inhabitants of Schiphol about
expected air traffic at night, makes use of flight, noise mapping and resident complaint datasets. Its

(5Y)  https://data.overheid.nl/community/toepassingen (in Dutch)

(82)  https://data.overheid.nl/statistieken (in Dutch)

(%3)  Publications Office of the European Union, 2022a.

(%*)  https://data.overheid.nl/assessment-impact-data-2021

(%3)  https://data.overheid.nl/actueel/impact-story/impact-story-moet-het-raam-dicht (in Dutch)
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creator, Sjoerd van den Hoorn, notes that incomplete data complicated the reuse process, but that the
existence of the portal facilitated his search for relevant datasets.

In 2021, a ‘data communities’ section was added to the portal. The function of these communities is
to consolidate datasets, data requests, reuse cases and information on reusers and publishers related
to a specific theme. Five communities are currently available or under development: energy, mobility,
social security, education and migration. Updates and news on each subject may be found on its
respective community subpage. Communities also provide a space for public discussion of relevant
data and facilitate interactions between publishers, reusers and subject experts.

When a visitor searches for data in the portal, datasets with attached reuse cases or impact stories will
be prioritised in results sorted by ‘relevance’, which is the default setting. Several years before the
mentioning of high-value datasets in the open data directive (%), the Dutch portal already started
identifying and tagging certain datasets as ‘high value’. The Dutch interpretation of “high value” is the
degree to which datasets contribute to transparency, support a legal obligation, help reduce costs,
may benefit a specific target audience or have a potential for reuse(®’). Municipalities and provinces
maintain independent high-value data lists. Additionally, portal administrators have inventoried all
data published on the portal to identify high-value datasets not included in these lists. The criteria for
this classification are inspired by various international benchmarks, including the G8 Open Data
Charter, which lays out 14 high-value data categories and provides examples of high-value datasets for
each one (). For example, under the broader theme of ‘Social mobility and welfare’, data related to
unemployment benefits is considered as high value.

Poland

The Polish open data portal’s primary mechanism for assessing impact is its PoCoTo data reuse section.
The 53 profiled cases are briefly described and labelled by type (website, application or other) (). As
shown in Figure 12, 28 applications and 22 websites are currently listed. Of the three cases falling
under ‘other’, one is a plug-in for a database of Polish waters, one is an energy and mining data
platform and the third is a municipal open data portal. Information on the reuser and licence type is
included on the case subpages. The service has also implemented a more specific keyword-based
tagging system, where keywords may describe either the nature of the service (e.g. ‘search engine’)
or its subject matter (e.g. ‘kindergartens’ or ‘credibility of companies’). Since keywords are suggested
by the submitter when a new case is proposed for inclusion, there are some inconsistencies in tagging
that may complicate keyword-based filtering. For example, two similar applications that provide the
real-time locations of trams and buses are tagged with ‘public transport’, but only one has the more
general ‘transport’ tag. Additionally, four cases have no keyword tags at all. Although links to specific
datasets used are not provided, some case descriptions provide more general information on data
sources. The description provided for , a platform that compiles and represents
energy- and mining-related data, for example, specifies that the figures provided are taken from ‘public
statistics, publicly available databases aggregating many public sources... and stock exchange data’ and
provides specific sources for each. New reuse cases may be submitted for inclusion through a form.
This form provides an option to specify the datasets used, either by searching within the portal or

(%6)  https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX %3A32019L1024

(67) https://data.overheid.nl/en/community/maatschappij/high-value
(%])  G8,2016.
(%) https://dane.gov.pl/en/showcase
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linking to an external source of open data, so this information can be included on case subpages. A
number of further reuse cases developed through datathons sponsored by the Chancellery of the
Prime Minister are profiled separately in articles available in the portal’s ‘News’ section. Since these
are prototypes rather than developed applications, they are not cross-listed in the data reuse section.

The Polish open data portal’s primary mechanism for assessing impact is its PoCoTo data reuse section.
The 53 profiled cases are briefly described and labelled by type (website, application or other) (). As
shown in Figure 12, 28 applications and 22 websites are currently listed. Of the three cases falling
under ‘other’, one is a plug-in for a database of Polish waters, one is an energy and mining data
platform and the third is a municipal open data portal. Information on the reuser and licence type is
included on the case subpages. The service has also implemented a more specific keyword-based
tagging system, where keywords may describe either the nature of the service (e.g. ‘search engine’)
or its subject matter (e.g. ‘kindergartens’ or ‘credibility of companies’). Since keywords are suggested
by the submitter when a new case is proposed for inclusion, there are some inconsistencies in tagging
that may complicate keyword-based filtering. For example, two similar applications that provide the
real-time locations of trams and buses are tagged with ‘public transport’, but only one has the more
general ‘transport’ tag. Additionally, four cases have no keyword tags at all. Although links to specific
datasets used are not provided, some case descriptions provide more general information on data
sources. The description provided for , a platform that compiles and represents
energy- and mining-related data, for example, specifies that the figures provided are taken from ‘public
statistics, publicly available databases aggregating many public sources... and stock exchange data’ and
provides specific sources for each. New reuse cases may be submitted for inclusion through a form.
This form provides an option to specify the datasets used, either by searching within the portal or
linking to an external source of open data, so this information can be included on case subpages. A
number of further reuse cases developed through datathons sponsored by the Chancellery of the
Prime Minister are profiled separately in articles available in the portal’s ‘News’ section. Since these
are prototypes rather than developed applications, they are not cross-listed in the data reuse section.

(%) https://dane.gov.pl/en/showcase
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information about them on the portal - click the Suggest button and fill in the form. We will post your proposal on the Dane.gov.pl.

Below we present examples of public data utilization in applications, products and services. We do not promote a specific solution, we only disseminate
information about selected projects using data.

Search ... Q
Filters Found: Data reuse (53) Sortby: | Availability date v
Category
Search
A changeakotla.pl [ website
[ Application (28)
] Other @) QCzZp The website provides 3 e-services: eKOGRANT: e-service
a facilitating the submission of an application for co-financing Availability date:
LJNIERIE (22) V for the replacement of the heating source to the Clean Air 17 August 2022, 11:13
Apply program and to the municipal project. Provides replacement

Figure 12. Reuse case section on the Polish national open data portal

Ukraine

Insight into open data impact in Ukraine is provided through a designated impact section and news
articles on the Ministry of Digital Information’s broader open-data-related website and to a lesser
extent through portal statistics presented on the country’s open data portal (7).

The designated impact section evaluates the impact of open data in 11 areas: construction,
infrastructure, health, ecology, business, the legal branch, local government, state supervision,
financial transparency, forestry and the property and income declarations of public officials. The
subpage for each area both broadly discusses the ways in which open data may be applied and provides
links to relevant reuse applications and visualisations. On the infrastructure subpage (see Figure 13),
for example, links are provided to an application that provides public access to infrastructure planning,
a portal for monitoring road construction expenditure and a map that allows users to check the status
of repair work across Ukrainian localities. The functions of these applications and their potential
benefits are detailed. In some cases, realised impact is also discussed. The local government subpage,
for example, notes that analysing electronic ticket data from Zhytomyr has allowed officials to save
more than the equivalent of EUR 16 000 euro (UAH 500 000) per month through more efficient public
transit routing (2). The subpage for the legal branch describes two high-profile corruption cases that
were brought to light with the aid of open data and provides links to relevant articles and news

(")  Even though Ukraine’s open data portal and website are not operational at the time of writing this report, the country’s activities on
open data impact are included in the analysis for this report by using archived versions available on https://web.archive.org/. By
highlighting Ukraine’s open data efforts, data.europa.eu stands with Ukraine (https://eu-solidarity-ukraine.ec.europa.eu/eu-stands-
ukraine_en).

() Based on the exchange rate on 1January 2022, see https://ec.europa.eu/info/funding-tenders/procedures-guidelines-
tenders/information-contractors-and-beneficiaries/exchange-rate-inforeuro_en.
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broadcasts. The two to five most popular datasets pertaining to each area are also listed. In addition
to the impact section, specific reuse cases are profiled in articles published under a ‘News’ section on
the homepage. The formatting of these profiles varies, but most describe the nature
of the service and its potential benefits. Some also specify intended beneficiaries.

Cepsicu Ta goaaTku

CoST «[lpo3opa iHbpacTpyKTypa»

Cepsic 3a6eanevye nNy6rivHUA QOCTyN Qo iHopMauii Wwopo nnaHyBaHHA, peanisadii Ta
KOHTPOMIO 3a BUKOHaHHAM 6YAiBHULTBA NPOEKTiB iIHPPpacTPYKTYpPH, a TaKOXK Oae aMmory
BepudikyBaTh OOCTOBIPHICTL Ta NOBHOTY L€l iHdopMaLii, MOHITOPUTK NpoBeaeHi TeHaepHi...

MOHITOPUHI BUTpaT Ha 6YAIBHULTBO Ta PeMOHT Jopir

)’“““" MopTan MOHITOPWHIY BUTpPAaT Ha 6yAiBHUUTBO Ta peMOHT gopir Big BRDO go3Bonse
KOHTPONIOBaTU BUKOPUCTAHHSA KOLUTIB HA PEMOHT AOPIr, TeHAePHY AOKYMEHTaLLito Ta rpoLui,
BMAINEHi Ha 6e3neky pyxy. 3oKpema nopTan Hapae AocTyn Ao iHhopmauii npo:...

AHTMKOpPYNUiHa KapTa PeMOHTIB

IHTePaKTUBHUI IHCTPYMEHT Yy chopmaTi Manu, Lo Bigo6paxae iHpopMaLiio Npo TeHaepu y
cchepi NOTOYHOro PEMOHTY iHhpPaCTPYKTYPHUX OG'EKTIB. KapTa aae aMmory KopucTtyBady y
NpOCTUIA Ta 3py4HWIA cnoci6 NepeBipUTN CTaH BUKOHAHHA PEMOHTHUX POGIT y 6yOb-AKOMY ...

Figure 13. Reuse applications on the infrastructure impact subpage of the Ukrainian open data portal

As part of the transparency and accountability in public administration and services programme
supported by the United States Agency for International Development and by aid from the UK
government, the Ukrainian Ministry of Digital Transformation has published nine reports on the
impact of open data in the areas of state supervision, financial transparency, forestry, construction,
roads, healthcare, ecology, business and local government. These studies’ conclusions were based on
interviews conducted with the managers of reuse services, government agency representatives and
other relevant actors in early 2020. The state supervision study, for example, interviewed 17 ‘key
respondents’ on the application of data in these areas: eight from the private sector (e.g. application
developers) and nine from public administrations (e.g. department heads and inspectors) (). While
transcripts are not provided and interview format seems to have varied, quotes from these reuse
application creators and managers regarding the nature and benefits of their services are interspersed
throughout.

All studies are similar in regard to format and methodology. The financial transparency study, for
example, conducted interviews with representatives from six NGOs, one state institution and two
organisations that manage reusing search and analytical systems (), while the forestry study
interviewed representatives from seven NGOs, one data reuser and one state-sponsored research
institute (). Each report lays out a number of potential benefits of open data in the specified sector
and then describes the ways in which reusers in the public and private sectors are currently using data

(*)  Ministry of Digital Transformation of Ukraine, 2021c.
(7*)  Ministry of Digital Transformation of Ukraine, 2021a.
(*)  Ministry of Digital Transformation of Ukraine, 2021b.
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to reach these goals. The reports conclude with recommendations for continued improvement in the
application of open data.

The portal’s analytics dashboard tracks the creation of new datasets, provides rankings of the keyword
tags most frequently attached to datasets and lists the most popular datasets. Since these graphics will
not load in archived versions of the site (only headings may be viewed), it is not possible to evaluate
the frequency with which these rankings were updated, nor to determine whether popularity was
based on visits or downloads. Furthermore, API calls are monitored on a daily basis, which means that
the months-long downtime of the portal is clearly visible (see Figure 14). Currently, this statistic is only
available at the level of total portal traffic and does not allow for analysis at the level of user groups or
data categories.

Analytics

Common data  Organizations ~ API

Portal APl usage

Statistics are compiled from July, 2020

10/01 11/01 12/01 01/0m 02/01 03/01 04/01 05/01 06/01 07/01 08/01 09/01
Figure 14. APl usage on the national open data portal of Ukraine

Key findings across national open data portals

Analysis of open data portals at the national level shows that national administrations employ a wide
set of strategies to monitor the impact of open data. The presence of a use case repository is the most
commonly employed mechanism, although the content and scope of these repositories vary widely.

While use cases mostly give insight into the path through which open data impact can be achieved,
sometimes information about the more long-term impact is presented. Strong use case sections have
the following characteristics.

e They display a wide variety of reuse applications across types, platforms and subject areas.

e They solicit new submissions through forms that encourage detailed description and
consistent tagging and formatting.

e They categorise reuse cases appropriately and consistently.

e They allow users to filter cases in accordance with these categorisations.

e Where keyword-based systems are implemented to allow for more specific filtering, they
reduce discrepancies and redundancies to a minimum.

e Intended benefits are specified, thereby giving insight into the expected benefits;
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e Exemplary or highly impactful reuse cases are featured in dedicated articles that clearly explain
the reason(s) for highlighting particular cases.

All but the German, Lithuanian and Polish portals publish use and user statistics on a dedicated
dashboard, although the number of tracked metrics and the type of metric tracked vary. Strong
statistical dashboards provide:

e acurated range of up-to-date statistics;

e aclear specification of the temporal range and update frequency;

e an option for visitors to select a date range from within which to view statistics;
e metrics on dataset popularity by number of individual downloads;

e metrics on the thematic distribution of downloads;

e metrics on the thematic distribution of reuse cases.

Five of the assessed countries (Estonia, Cyprus, Lithuania, the Netherlands and Ukraine) conduct
dedicated studies to assess the impact of open data. The studies by Cyprus and the Netherlands were
also considered in the overview of national studies in Section 1, where the focus is on the applied
definitions and typologies of open data impact. The present section investigates the studies more
thoroughly.

The methodologies of the five countries vary widely. The Estonian, Cypriot and Lithuanian researchers
conducted surveys, while the Dutch and Ukrainian portal studies were based on interviews. The Dutch
approach was somewhat more holistic. Its aim was not to produce a report measuring impact within a
defined period, but rather to enable continuous monitoring. The conclusions of studies that aim to
assess the impact of open data across multiple sectors (or across the broader data landscape) tend to
be somewhat limited by the expertise of their respondents. A survey distributed to data reusers, for
example, could compile their opinions on the accessibility and value of data, while a survey distributed
to public sector agencies could only request that these agencies estimate user satisfaction with the
data they had published. Both the Estonian and Cypriot surveys rely to some extent on this kind of
proxy assessment of impact (). Moreover, these surveys generally did not request that respondents
provide evidence to support their statements. Their conclusions may thus provide more insight into
perception than into realised or quantified impact.

Soliciting response seems to have posed a challenge to nearly all portal teams. The Estonian study in
particular faced very low response rates among public sector agencies, which its authors
acknowledged as a limitation in a blog post summarising its conclusions. Conversely, in Ukraine, it
seems to have been an intentional choice to interview only a small number of key figures in each policy
area.

2.2 Local open data portals

The data portals of the cities in Figure 15 will be discussed in this subsection.

(76) It is not clear whether this is true for the Lithuanian survey, as the methodology and results had not been published at the time of
writing this report.
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Figure 15. Overview of cities whose open data portal is included in this report

Barcelona

The open data portal for the city of Barcelona allows impact assessment to be carried out through a
variety of means: a reuse case repository, portal statistics, case stories and interviews with reusers.

The reuse case repository takes the form of visualisations and applications. Six applications and
13 visualisations are currently listed. Each case is briefly described and links are usually provided to
consult source datasets (see Figure 16). Visualisations may be consulted by topic: air quality, trees,
biking stations and traffic accidents managed by the local police. These visualisations are not
consistently cross-listed to the main page, although the descriptions of those that are contain links to
the ‘Visualisations by topic’ section. Regardless, this may render it difficult for visitors to locate reuse
cases. A form is available for the submission of new visualisations or applications. The purpose of the
reuse case needs to be specified using the options ‘Academic’, ‘Social’, ‘Business’ or ‘Other’. However,
once added to the repository, cases are not necessarily categorised accordingly. This submission form
also specifies that applications will be published for at least 1 month as long as they are deemed to
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‘work correctly’. In the event that ‘any anomaly’ is detected, the offending application will be removed
with no guarantee of republication after it is fixed.

Ajuntament de Barcelona's open data service
DATAVISUALIZATIONS DIFFUSION
ﬁ ABOUT THIS SITE ~ DATASET CATALOGUE PRESENT ~ ANDAPPLICATIONS v STATISTICS DEVELOFERS PROJECTS ~
fome / Data Visualizations and Applications / Data visualizations

Data visualizations

In this section we want to give visibility to the visualizations made with data published in Open Data BCN. You can send us your propesal by filling in the following form

Most popular and new tendencies for names in the city of Barcelona during 2018

city of Barcelona during 2018. It has been made with the dataset 25 Most common baby names in Barcelona, disaggregated by sex published in
the Open Data BCN portal.

OMs g
S POpy
;;mtmnss zo:?:‘“s"
TAT Dg gy ’*CF(DNL:

Map of the Fucs in Baveelona Visualizations of the dataset "Street trees of the city of Barcelona"

The publication of the dataset Street trees of the city of Barcelona has generated visualizations of high quality by various portal users. All of

them can be seen in the subsection “Visualizations by themes

Figure 16. Data visualisations on the open data portal of the city of Barcelona

Specific uses of data falling under three themes (the environment of the public administration, the
academic environment and the professional environment) are highlighted in a ‘Case Stories’ section.
This section also compiles articles pertaining to open data and research using data from the portal.
Brief descriptions of these cases are provided, as are links to source datasets.

The portal also features interviews with data reusers. Between February 2015 and April 2016, nine
interviews were conducted with both individuals and representatives of reusing companies. The length
and format of these interviews vary widely, but reusers are generally asked to explain the nature and
purpose of their data usage and to provide their thoughts on the value of open data, the process of
reuse and the quality of the portal.

The portal has a comprehensive use and user statistics dashboard. Metrics tracked include site
language, user country of origin, user device type and the distribution of datasets across the following
themes: administration, city/services, population, territory and economy/enterprise. Rankings of the
five most-visited datasets, most-downloaded datasets by IP address and most-downloaded datasets
by absolute value from the past 15 days and cumulatively since February 2017 are also provided.
Visitors to the dashboard may view the number of currently open requests for data in graph format.

Berlin

The impact of the open data portal for the city of Berlin can be assessed through reuse cases and a
dataset containing use statistics.
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The portal lists 66 reuse applications, some of which are ‘older than the portal itself, but are listed to
show what developers and other interested parties can produce using freely accessible data’ (7). Case
subpages contain brief descriptions, links to source datasets and ‘tags’ sections, where tags may refer
either to subject matter (e.g. ‘Christmas’) or to type (e.g. ‘App’). This increases the likelihood of
relevant applications appearing in searches, but since there is no option to filter or search the case
section exclusively, visitors must perform indiscriminate keyword searches of the website. Pages under
the ‘Interaction’ section and datasets are also tagged, so a query for ‘bicycle’ will return applications,
datasets and articles pertaining to cycling. Reuse cases are also not categorised and cannot be filtered
directly by tag or type on the ‘Applications’ page.

Visitors may submit new cases for inclusion through a general contact form, the Anwendung
hinzufiigen option visible on the left in Figure 17.

OPEN Startseite  Datensitze ~ Dokumente  Anwendungen  Datenbereitsteller
[
Anwendungen Anwendungen und Mashups Die neusten Datensitze
ArETINTE luftbilder.berlin « COVID-19 in Berlin,

hinzufagen

!m e Verteilung in den Bezirken

COVID-19 in Berlin,
Fallzahlen und Indikatoren -
Gesamtiibersicht
COVID-19 in Berlin,

- Verteilung nach
luftbilder. berlin.codefor.de ist eine Webanwendung, die auf einfache Weise den Wandel der Altersgruppen

Stadt im Laufe der Jahre sichtbar macht. Uber eine Adresssuche kann man einen belisbigen = COVID-19 in Berlin,
Ausschnitt von Berlin auswahlen, und dann ber die Auswahl der Jahreszahl beobachten, wie Verteilung in den Bezirken -
sich die Stadt dort im Laufe der Jahre geandert hat. Manchmal subtil und manchmal sehr Gesamtibersicht

drastisch = COVID-19 in Berlin, 7-Tage-

Inzidenz nach Altersgruppen
und Meldewochen -
3DCityLoader Gesamtubersicht

Die neusten Dokumente

» Rahmenvertrag Gber den

3DCityLoader kombiniert und konvertiert die offenen Geodaten der Stadt Berlin blitzschnell in Aufbau und Betrieb eines

gangige CAD-Formate wie DXF, STL oder OBJ. Nach Auswahl des gewunschten Bereiches elektronischen

auf einer interaktiven Karte steht dieser innerhalb weniger Sekunden im gewiinschten Format Stadtinformationssystems fur
um Download bereit und kaon im Anschluss in CAD-Programme wie z B AutoCAN Bevit das Land. .

Figure 17. Reuse case section on the open data portal of the city of Berlin

The portal highlights certain datasets that have produced multiple reuse applications, under the
‘Interaction’ section (). It also highlights datasets that are particularly relevant to current events,
such as a profile at the beginning of the COVID-19 pandemic on a dataset compiling businesses that
offer delivery services. The portal publishes use statistics in CSV format, which are listed in the dataset
repository and updated monthly. Although the portal tracks impressions and visits for all data records
and for the general domain, it does not track downloads, so little may be inferred from reuse potential.

Berlin is currently in the process of developing a new strategy for opening data (). The first phase of
development includes a 24-question survey available to the public. The survey’s questions primarily
concern respondents’ perception of the importance of open data and, for those who have reused data
from the portal, the ease of the process. The full text of selected questions that are relevant to measure

(77)  Translation by authors. Original text listed on the homepage: ‘Einige dieser Beispiele sind dlter als dieses Portal, wir haben Sie hier
trotzdem aufgefiihrt um zu zeigen, was Entwickler und Interessierte aus frei zuganglichen Datensatzen erschaffen konnen’.

(7®)  https://daten.berlin.de/interaction (in German)

() https://strategie.odis-berlin.de/ (in German)
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open data impact may be viewed in Annex IV— Impact measurement on national and local open data
portals. Participants were not required to answer all 24 questions. While most received approximately
50 responses, fewer participants chose to respond to the survey’s three open-ended questions, which
received 31, 32 and 30 responses respectively. As of March 2022, the survey phase of the process was
concluded, after which the city organised stakeholder workshops on the themes of administration, civil
society, business and science. The results of the workshops will be integrated into the
recommendations for the new Berlin open data strategy (which haven’t been published yet).

Bordeaux

The open data portal for the city of Bordeaux includes a reuse case repository with a brief description
of each case (see Figure 18). Cases are tagged and may be filtered by theme (e.g. citizenship), territory
(e.g. Bordeaux Metropolis) and type (either application or visualisation). The option to filter by theme
may be seen at the top left. Cases are also tagged with the theme of their source dataset (e.g.
displacement), although no option is provided to filter cases accordingly. In Figure 18, ‘Les événements
talencais’ is categorised under ‘société’ and ‘culture, sports et loisirs’, but there is no fourth menu
allowing a visitor to view all reuse cases with the latter tag. Dataset themes are not attached to specific
case themes. Links to source datasets are also not provided, even though the form for submitting new
cases requests that submitters specify the data that they used from the portal. The portal’s forum
section includes a board for discussing reuse cases. Although this could provide a space for user
engagement and feedback, since December 2011, only five posts have been made, all by developers
promoting their applications.

v Tous les univers Tous les territoires Tous les types
Mobilité
Citoyenneté
Territoire -
Société 3
Lo Disponibilité des parkings en temps Les événements talengais
réel Visualisez les événements de la ville de Talence
A tout moment, consultez en temps réel grace sous forme de frise chronologique.
a cette carte interactive le niveau de

disponibilité des places de parkings Auteur : Bordeaux Métropole

souterrains de la métropole. Date de Publication : 20/08/2019

Auteur : Bordeaux Métropole

Date de Publication : 08/08/2019

Accéder a la réutilisation

Figure 18. Reuse case section on the open data portal of the city of Bordeaux

Dublin

The city of Dublin assesses the impact of its open data portal through a statistics dashboard (). The
statistics compiled relate primarily to the quality and source of the datasets available on the portal.
Tracked metrics include datasets added each month, datasets added each month by each local
authority and dataset compliance with formatting and metadata requirements. The total number of
users, average number of pageviews per session and the share of APl-accessed datasets are equally

(8)  https://data.smartdublin.ie/stats
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provided. However, no detailed metrics at the level of data categories or types of users are available.
The most relevant statistics from an impact perspective are the rankings of the 10 most-searched
keywords and most-viewed datasets, since they provide some insight into the interests of potential
reusers. Although some of the listed URLs appear to be duplicates, when clicked on, they lead to
separate dataset subpages. Since the number of downloads is not tracked, it is difficult to ascertain
the reuse potential. The temporal range of these statistics is unclear.

Dubl:nked.
Open Data Store
DATASETS -+ LOGIN - MAPEXPLORER - STATISTICS -+ REQUESTDATA - ABOUT DUBLINKED
A | Statistics
No of Users Datasets under Open Licence Dataset access

54%
with API

Pageviews per Session o

©
2
bk F
&

543

S

me
EEE-EE:
RRE®

201 2022 -
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WK I IIIII

Datasets Star Rating

]
StarRating % Dec21 Jan22 Feb22 Mar22 Ap --.---- IIIIIIIIIIIIII
U SLdr z z z z 100 I
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- 500 2g
2 Local Auth.

1Star 34 33 108 83 =T L

Figure 19. Statistics dashboard on the open data portal of the city of Dublin

Eindhoven

The primary means by which the impact of the open data portal for the city of Eindhoven may be
assessed is through its ‘research and information products’ page, which links to several cases of
reuse (%).

A brief description is provided for each reuse case. Cases are categorised and may be filtered by theme
(e.g. ‘economy, work & income’). Visitors may also search the page by keyword. These options are
visible on the left side of Figure 20. Once a visitor has selected a theme, a secondary menu listing
subthemes will be displayed, allowing further refining. The 25 examples of reuse provided are all
dashboards, factsheets, maps and reports by the municipal administration itself. There are no options
for external reusers to submit reuse cases for inclusion.

(8)  https://onderzoek.eindhoven.nl/onderzoek-en-informatieproducten (in Dutch with integrated machine translation available)
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[
" EINDHOVEN
[aad

/ Research and information products

On this page you will find the results of studies and information products per theme. This can be in the form of dashboards, fact sheets, maps and

reports.
Keywords ) @ @
9 9 Place waste separately
P) 9
o’ ..
° L] (
0@ 0 a%
Theme ~ o °§ (5] You don't want to walk unnecessarily far to separate your waste. You are
) »
[ Population & governance (Y (] oo therefore looking forthg locations of undergrounq and above-ground
5 ) 9 °°° © ' waste separate places in your areal These locations are...
[] Economy, work & income L] o
-

[ Physical living environment

[T] Social living environment

| Labor force
Topic ~
(] Poputation The working population consists of all Eindhoven residents between the
[] Diversity ages of 15 and 75 with a job. Or, if not, have recently looked for paid work
(] Youth and are available for it
ou

%

["] Environment & sustainability

Figure 20. Reuse case section on the open data portal of the city of Eindhoven (machine translated)

While the portal has no statistics dashboard, the homepage provides a ranking of the top five most-
downloaded datasets. This metric appears to be cumulative, but no temporal range is specified.

Florence
The open data portal for the city of Florence provides a statistics dashboard as a means of assessing
impact (22).

Three metrics are tracked: the country of origin of site visitors (see Figure 21), which may also be seen
in map format, the top 10 most-downloaded datasets and the device used to access the portal (e.g.
tablet). Unlike the Dublin portal, the Florence portal does not provide links to datasets in its ranking.
Visitors must search independently for these datasets if they would like to view or download them.
Statistics may be viewed cumulatively or for any month since December 2018, although selecting the
cumulative option for the country-of-origin metric distorts the graphic.

(82)  https://opendata.comune.fi.it/statistiche (in Italian)
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Figure 21. Ranking of visitors’ country of origin on the open data portal of the city of Florence

Helsinki region

The city of Helsinki does not have a municipal open data portal but has joined forces with three other
Finnish municipalities — Espoo, Vantaa and Kauniainen — to create an open data portal for the Helsinki
region. The portal compiles reuse cases and tracks portal use statistics, both of which allow for impact
assessment.

The portal lists 306 reuse applications in a showcases section which may be accessed from the
homepage via either a menu or an updating widget displaying the total number of listed cases (). The
subpage for each case contains a brief description and links to source datasets. Cases are tagged and
may be filtered by type (e.g. visualisation) or platform (e.g. Android). The menu of type options is
visible on the left in Figure 22. Some redundancies are present in the platform tagging system: ‘i0S’
and ‘iPhone’ are tagged separately, and a second iOS tag appears to have been erroneously attached
to two web-based applications. The portal also employs a keyword-based filtering system where
keywords may refer either to the subject (e.g. ‘public transport’) or the nature of the application (e.g.
‘journey planner’). There is no option to see all keywords or to filter by keyword on the main reuse
case page, but navigating to a case subpage and selecting a tagged keyword will lead a user to a list of
all applications labelled with that phrase. That list may subsequently be filtered by theme or platform.
Keywords seem to have been applied with relative consistency, although the number of tags varies
widely between applications. Both new applications and new ideas for applications may be submitted

(8)  https://hri.fi/data/en_GB/showcase
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through provided forms. Six ideas for open data-based applications are listed on a second page, but
no data is provided on whether these suggestions have led to any actual development.

FILTER RESULTS

NEWEST FIRST v
CATEGORY 306 SHOWCASES FOUND
APPLICATIONS (138) +
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Figure 22. Reuse case section on the open data portal of the Helsinki region

The portal’s dynamic site analytics dashboard allows the user to visualise selected statistics over a
custom time period. The dashboard provides: 1) a ranking of the top 15 datasets by views, 2) a timeline
of the total number of views, 3) a thematic distribution of available datasets, 4) a distribution of
available file formats, 5) a distribution of datasets according to publisher, 6) a timeline of total available
showcases and 7) a type distribution of reuse cases (e.g. visualisations, data journalism and city tools).

Lisbon

The national open data portal for the city of Lisbon allows for impact assessment by showcasing
applications and publishing a selection of data-driven visualisations and dashboards created by the city
itself.

Nine reuse examples are highlighted on the portal, with a brief description of each case (#). Eight of
the nine cases were presented at Smart Open Lisboa 2016, a conference for start-ups and corporate
partners, where one-minute video interviews were conducted with each application developer; these
interviews are included in the section. Two video thumbnails are visible in Figure 23. There does not
appear to be an option for visitors of the portal to submit new reuse cases for inclusion.

(8)  https://lisboaaberta.cm-lisboa.pt/index.php/pt/apps-e-analitica/apps (in Portuguese)
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Figure 23. Reuse case section on the open data portal of the city of Lisbon

The portal provides links to six thematic dashboards, which are not always up to date, featuring open
data visualisations created by the city of Lisbon (¢). The themes are: environment, events on public
roads, tourism, population, public works and education.

Madrid

The impact of the open data portal for the city of Madrid may be assessed by means of its reuse case
section and to a lesser extent through a statistical dashboard.

The applications repository lists 35 examples of reuse with a brief description (¢). New cases may be
submitted for inclusion through a form which requests that submitters specify the datasets used from
the portal. Links to source data are not provided for individual cases, but case descriptions sometimes
provide some information regarding the datasets. The description of the application ‘Madrid Metro |
Bus | Cercanias’, for example, visible in Figure 24, specifies that ‘open data on buses from EMT and
BiciMAD’ was used.

(%)  https://lisboaaberta.cm-lisboa.pt/index.php/pt/apps-e-analitica/analitica (in Portuguese)

(%)
https://datos.madrid.es/portal/site/egob/menuitem.400a817358ce98c34e937436a8a409a0/ ?vgnextoid=994612b9ace9f310VgnVC
M100000171f5a0aRCRD&vgnextchannel=994612b9ace9f310VgnVCM100000171f5a0aRCRD&vgnextfmt=default (in Spanish)
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A statistical dashboard features three graphs showing 1) the number of users, sessions and page visits
per year since 2017; 2) the evolution in the monthly average of the same metrics; and 3) the monthly
evolution in number of downloads for the years 2020, 2021 and 2022 (). Similar to other open data
analytics, no detailed metrics related to specific themes or user types are available.

Registrode
reutilizacion

Figure 24. Reuse case section on the open data portal of the city of Madrid

Paris

The primary mechanism for assessing the impact of the open data portal for the city of Paris is its reuse
case repository (#). It is accessible through a widget on the homepage that displays the three most
recently added cases. A brief description is provided for each case. Both applications and academic
studies of data are included in this section. New reuse cases can be suggested for inclusion through
the ‘information’ tab of datasets, ensuring that all listed cases provide links to source data. The
subpages for datasets link to all related reuse cases, enabling some assessment of reuse potential.

&)
https://datos.madrid.es/portal/site/egob/menuitem.400a817358ce98c34e937436a8a409a0/?vgnextoid=d11ce2e5b6801610Vg
nVCM1000001d4a900aRCRD&vgnextchannel=d11ce2e5b6801610VgnVCM1000001d4a900aRCRD&vgnextfmt=default (in Spanish)
(8)  https://opendata.paris.fr/pages/les-reutilisations/ (in French)
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Figure 25. Reuse case section on the open data portal of the city of Paris

Although the portal has no statistics dashboard, a ranking of the top five datasets by number of
downloads may be viewed on the homepage.

Vienna

The open data access point for the city of Vienna provides visitors insight into the reuse of data from
Vienna through the reuse case repository of the Austrian national open data portal (¢). In one click, all
324 Vienna-based reuse cases are listed. A brief description is provided for each case. Cases are
categorised and may be filtered by type (e.g. ‘visualisation’), platform (e.g. ‘Symbian’), data origin (e.g.
‘Federal Geological Survey’) and theme (e.g. ‘education and research’). There are some discrepancies
in the platform tagging system. As is visible in Figure 26, ‘Windows’ and ‘Windows 8’ are tagged
separately. The filters menu shows the number of datasets falling under each category. In the absence
of a statistics dashboard, this allows the reuse potential of the data provided by municipal
organisations to be estimated to a certain extent. Reuse case subpages consistently link to the datasets
used. The form through which visitors may submit new applications for inclusion mandates the
provision of source data. Submitters must specify the type and platform from drop-down menus. It
appears that themes may be automatically assigned based on the theme of the first source dataset.

(8)  https://www.data.gv.at/applicationdatapublisher/stadt-wien/?post_type=anwendungen&applicationsystem=0&applicationtype=0
(in German)
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Figure 26. Reuse case section on the open data portal of the city of Vienna

Zaragoza
The open data portal for the city of Zaragoza provides two mechanisms for assessing impact: a reuse
case section and a statistics dashboard.

The portal lists 55 reuse cases in its reuse case repository (). Although the true number of reuse cases
is displayed on the main reuse page, the homepage provides an estimate in a widget. This widget also
displays the total number of datasets published through the portal, an estimate of daily queries to
dataset pages and an estimate of the number of registered reusers. A brief description of each case is
provided on the main page. Links to case subpages currently appear to currently non-operational.
Cases are categorised and may be filtered by platform (e.g. Android) and device (e.g. mobile). The
portal also uses a more specific keyword-based tagging system. Like other keyword-based systems
used in national portals, a number of discrepancies and redundancies are present that may complicate
searching. As shown in Figure 27, for example, ‘Movilidad’ is tagged separately from ‘movilidad’, and
the tags yield different sets of cases when selected. ‘Android’ and ‘mobile’ both appear as general tags
when the other categorisation options should provide this information. Visitors to the portal must
register as reusers before submitting new applications for inclusion.

() https://www.zaragoza.es/sede/servicio/aplicacion/ (in Spanish)
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Figure 27. Reuse case section on the open data portal of the city of Zaragoza

The portal has a section with use statistics accessible from another link on the homepage (). This page
tracks three metrics, all over the course of the past 30 days: the formats in which data files were
accessed (e.g. CSV), the HTTP methods through which they were retrieved by the API (e.g. GET) and
the total number of dataset consultations per day.

Key findings across local open data portals

The analysis of local open data portals shows that municipal administrations employ a mix of methods
to assess the impact of open data. Among these portals, compiling examples of reuse was the most
common mechanism for impact assessment: 10 of the 12 assessed portals have some form of case
repository, although the number of applications listed and the amount of detail provided for each
application vary widely.

Like those found on national portals, many of the reuse case repositories employ categorisation
systems, usually based on fixed theme and application typologies or broader keyword-based tagging.
Where the latter is employed, the usual discrepancies and redundancies are present. In the absence
of active tag moderation, these issues seem to be inherent to keyword-based categorisation. On the
Helsinki Region portal, where keyword tags are assigned by portal staff and not submitted
independently by reusers, these tags are applied with much more consistency across cases. While
descriptions of reuse applications are consistently provided, links to source data were comparatively
rarer at the local level.

(®)  https://www.zaragoza.es/sede/servicio/datos-uso/ (in Spanish)
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Local portals tend to provide narrower ranges of use and user statistics than their national-level
counterparts. Dataset popularity rankings by downloads and visits are commonly included. Several
portals also track the distribution of reuse cases by thematic category.

Impact studies are comparatively scarce at the local level. Only Berlin conducted a survey-based
assessment akin to that undertaken by some national portals. The German capital’s research is
somewhat limited in its findings though, since it mainly focuses on data access and intended reuse
rather than quantified or proven impact. Its questions may provide some insight into portal quality and
the distribution of reusers across sectors, although the latter could be assessed more comprehensively
through the analysis of the portal’s reuse case repository.

2.3 Conclusion: considerations for the development of an open
data impact assessment methodology

Measuring the impact of open data is not only about knowing the effects on the economy and society
as a whole, but also about understanding through what paths these are achieved. By providing use(r)
statistics, use case stories, user research and analytical reports, open data portals across Europe
provide bigger and smaller breadcrumbs to measure the path to impact.

The main challenge ahead is to find ways to connect these data points to come to genuine insights
about the impact of open data. How can metrics from download statistics, compelling reuse cases and
reuser surveys help understand the effect of open data in the social, political, economic and
environmental domains?

Based on the observed strengths and weaknesses of the analysed portals, the following issues should
be taken into consideration for the development of an impact assessment methodology for European
open data.

e Connecting indicators on short-, medium- and long-term effects to measure the path to
impact

The short-term effects of open data publication have to do with consultation of and access to the
data. Downloads and views are popular metrics regarding such short-term impact. For impact
measurement at the meso or macro level, it is crucial to consider relevant categorisations for such
indicators. Both technical aspects of data access, such as consulted data formats, used API
methods and thematic areas (e.g. mobility and health) can be used, but will only help to get insight
on the path to impact if they can be connected to information on the medium- and long-term
effects of open data. The production of vanity statistics, such as the number of views of a particular
dataset not tied to reuse applications, should be avoided as they give a false impression of impact.
The analysis shows that only some use cases clearly state the dataset(s) used. In order to measure
the impact of a certain dataset, the link between the dataset and the corresponding use case(s)
should be clear. This can be achieved by adding a standard field for the source dataset to the use
case submission form, for example.

The medium-term effects of open data become visible when they are reused. Reuse case
descriptions can provide valuable qualitative insights at the micro level, especially when the
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datasets used and the experienced benefits are equally documented as part of a value chain
approach. To obtain more quantitative insights at the meso level, it is essential to standardise use
case descriptions and leverage the automated generation of cross-case indicators where possible.
Such analysis may for instance reveal which thematic categories are dominant in the development
of consumer apps. Smart categorisations and filtering options will further serve such analyses.
Inconsistent tagging by reusers is a prevalent challenge, as is the submission of reuse cases in the
first place.

The long-term effects of open data relate to the production and uptake of data-driven products
and services. Such impact remains difficult to measure and is predominantly considered in terms
of estimated impact. To be able to do so, it is necessary to consistently document realised
benefits and beneficiaries in reuse cases, and carry out recurring impact studies.

e Distinguishing between estimated and realised impact

On several portals, a mix of indicators relating to the realised and estimated impact of open data
was found. Statistics on data requests, for instance, may provide insight into the demand for a
particular dataset, its data category and possibly its reuser category (). Such insights,
complemented by economic projections and expert opinion research, could help to make
estimations about future trends in open data use and impact. Regarding realised impact, portals
also include statistical and qualitative information tracking the effects of specific datasets or
categories of datasets since publication, information tracking the movement of open data from
publication to reuse and finally uptake of data-driven services in an impact domain.

e Measuring impact at the micro, meso and macro level

The methods in use to measure open data impact suggest that this can be done at multiple levels.
At the micro level, it may take the form of tracking the impact of a particular dataset through its
specific reuse(s) and subsequent uptake or tracking the impact of a specific reuser (see also the
next section on open data intermediaries). At the meso level, open data impact can be understood
as the effect of a technical, thematic or other category of datasets on a group of data reusers and
end users. At the macro level, it entails understanding the long-term and wide-scale effects of open
data practices on the economy and society as a whole. It should be noted though that more
datasets, more re-users and more end users does not automatically mean a stronger impact. An
influential data reuser, such as a data intermediary or an influential end user such as a policymaker,
may be able to generate impact at the macro level.

e Ensuring an adequate frequency of measurement

Short-term effects may be measured on a more continuous basis, leveraging automatically
generated statistics (see also Section 4). Updating use cases featured on open data portals is
important to monitor medium-term effects and impacts at a micro scale. This is especially
important, as the benefits of the developed data visualisations, mapping tools and other types of
reuse only become apparent after some time has passed. Studies dedicated to assessing the more

(*?)

Publications Office of the European Union and European Data Portal, 2022.
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long-term and wide-scale impacts of open data benefit from being held on a regular basis rather
as than a one-off exercise.

e Standardisation of indicators

A key challenge is the lack of standardisation. This is true for use(r) statistics, the description and
categorisation of reuse cases, and dedicated impact studies. Standardising key metrics and tagging
systems across European data portals would greatly improve comparability. Such standardisation
efforts may include suggesting keywords to reusers when submitting a showcase for inclusion on
the portal and considering comparable metrics such as the ratio between use cases and number
of available datasets.
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3. Measuring the impact of open data intermediaries

The path to social, political, economic or environmental impact does not always go directly from the
data provider to the end user. For instance, the impact of COVID-19 data (e.g. infections, death tolls,
testing capacity) on citizens’ perceptions and evaluations of government health policies more likely
happened through aggregations, analysis and visualisations produced by intermediaries than through
direct downloads of the source data and interpretation by citizens themselves.

Open data intermediaries form an often-necessary bridge between data providers and end users. The
latter group may lack the awareness, skills or trust in the original data source to directly access and
reuse the data that is relevant to their needs. With the increased availability of open data and thereby
complexity of the open data landscape, the role of open data intermediaries has become ever more
significant to ensure that the publication of open data leads to the generation of social, political,
economic and environmental impact by end users.

Based on a review of academic and policy research, this section of the report will discuss the role of
open data intermediaries and how they process data from original sources to make it accessible to
other actors for reuse (downstream data), and will propose indicators to measure their impact. The
source material used for the analysis includes key open data intermediary case study reports (),
conceptual analyses (**) and quantitative studies on open data intermediaries (*).

Section 3.1 will explain what open data intermediaries are and why they matter when measuring open
data impact. Then, Section 3.2 will map open data intermediaries in the data value chain, and
Section 3.3 will provide an overview of what research says about indicators for downstream open data
reuse. Lastly, Section 3.4 will conclude with the considerations of open data intermediaries for the
development of an open data impact assessment methodology.

3.1 What are open data intermediaries and why do they matter?

Defining open data intermediaries

Open data intermediaries, sometimes called infomediaries, are stakeholders who are ‘(i) positioned at
some point in a data supply chain that incorporates an open dataset, (ii) positioned between two
agents in the supply chain, and (iii) [who] facilitate the use of open data that may otherwise not have
been the case’ (%). In many cases, the intermediary action of such stakeholders goes further than
merely pointing an end user to a dataset that is relevant to their purposes. They tend to make open
government data more accessible and useful for end users, through added analysis, combination with
other data sources, and visualisation or publication (+).

Between what do they intermediate, exactly? The literature is rather ambiguous when it comes to this
question. On the supply side, for instance, an open data portal can be considered an intermediary
between the data holder (e.g. the specific public agency or department) and the user. On the demand

()  E.g.Van Schalkwyk et al., 2015.
(®*)  E.g.Janssen and Zuiderwijk, 2014.
(*)  E.g. ASEDIE, 2021.

(®6)  Van Schalkwyk, et al., 2015.

(*7)  Janssen and Zuiderwijk, 2014.
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side, the intermediary can be a commercial data repository such as Google Public Data explorer or a
website providing visualisation of data such as Worldometer for anyone to browse.

For the scope of this study, we exclude from the definition of open data intermediaries:

- official public open data portals such as data.europa.eu;

- websites primarily providing visualisation, storytelling or other data products, such as
Worldometer, rather than data for reuse;

- infomediaries, who typically focus on data products and information services based on open
data, as the suffix ‘info-’ suggests.

In other words, the primary demand side of an open data intermediary is the data reuser, not the
data service end user. The primary output is data, not data products. Admittedly, this requires
careful judgement, as there is no clear division between the two.

In addition, the scope only covers open public data, not personal, business-held or any non-open data.
It considers intermediation regarding data resources generated or commissioned by public institutions
in the sense of the open data directive and excludes personal and non-personal data resources
provided by businesses, citizens or other societal actors in the sense of the Data Governance Act ().

Table 3: Example of placement of open data intermediaries in the open data value chain

data portal, e.g.
data.europa.eu

data explorer

Data holder Data portal Open data Data reuser Data service end
intermediaries user
Any public body Government open e.g. Google public e.g. Worldometer Any citizen,

business, societal
actor or public body

Why are intermediaries important

The open data movement has evolved from a focus on publishing as much possible to a more nuanced
and fine-tuned approach aimed at increasing open data impact. This is visible for instance in the
selective approach of the open data directive in favour of high-value datasets. The reason is simple:
open data reuse is harder than originally thought and requires more careful work on quality and
usability.

Open data intermediaries play an important role in this regard, as they make open data more
accessible, usable and useful to reusers. Typically, they have a greater focus on the needs of their
specific users. They aggregate data from different sources and they carry out some form of control
over the data quality. It is difficult to quantify the importance of such intermediaries, but there is
evidence that such services attract more reusers than the original open data provided by governments.
For instance, Van Schalkwyk et al. (2015) find that both non-profit and commercial services are far
more used than the original government service, the former however remaining a necessary source of
data for the latter.

Better understanding the role of intermediaries can also have important implications for policy. The
more important such intermediaries are, the more government open data initiatives should take into

(®®)  European Commission, 2019 and 2022.
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account their needs, avoiding competition and pursuing maximum synergy, for instance by investing
in APl access rather than human user-interfaces.

Based on the cases mentioned in the literature review (Annex V — open data intermediary case study
overview), a typology of open data intermediaries was developed, taking into account six dimensions.

Table 4: Typology of open data intermediaries

Type of organisation e.g. SMEs, NGOs, corporations, government agencies

Type of end users involved | e.g. public institutions, businesses, NGOs, journalists, citizens

Type of service provided e.g. data visualisation, quality enhancement, end-user outreach

Relation with other | e.g. overlapping, complementary
intermediaries

Trust mechanism in place e.g. certification, reputation, transparency about methods

Impact domains e.g. biodiversity (environmental), anti-corruption (social), consumer
applications (economic), etc.

The results show the sheer variety of cases available, and the different kinds of impact they can have.
The next section provides a more detailed overview of the insight gained from the literature review.

3.2 What research says about downstream open data reuse

Few robust analyses exist of the role that intermediaries play in open government data value chains.
Existing reports tend to examine intermediary activity within the broader data ecosystem rather than
focus selectively on intermediary use of open government data and/or the value created by the
presence of intermediaries in the open data sector.

Recent literature has focused heavily on the potential of data intermediaries to facilitate the sharing
and aggregation of private data held by individuals. This is unsurprising given the broader growth in
recent years of concerns regarding data privacy and data collection by large corporate entities in the
technology sector. While intermediaries have the potential to improve consumer trust in data sharing
transactions by functioning as third-party alternatives to corporate data aggregators, this function falls
outside the scope of this report’s analysis.

A second factor complicating the analysis of intermediary use of open government data is the
heterogenous definitions of ‘intermediary’ or ‘infomediary’ found in existing literature. Many
definitions situate intermediaries between data providers and end users, but both portals created by
data-publishing administrations and reuse applications fall within these parameters.

Where function-based typologies of intermediaries are provided, they generally bear similarities to the
sixfold typology laid out in the study of the role of intermediation in overcoming barriers to open data
use by Den Haan (2018). This study categorised intermediaries as ‘aggregators’, ‘communicators’,
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‘demanders’, ‘developers’, ‘producers’ and ‘validators’, with a single intermediary sometimes fulfilling
multiple roles (even within the same data chain). Here, ‘aggregators’ — intermediaries that compile
data from multiple public sources and offer it in repackaged form — most closely align with the
definition used in this report. In his chapter on repurposing public data, Loshin (2013) uses ‘aggregator’
and ‘intermediary’ interchangeably to refer to organisations that collect and compile data and provide
‘value-added processing’. Roles proposed elsewhere in the literature that fall within the scope of this
report include ‘enablers’, who facilitate the use of data by creating platforms that enable extraction,
and ‘enrichers’, who broadly add value to data through aggregation, cleaning, etc. (Berends, Carrara
and Radu, 2020).

Some reports define intermediaries by their function rather than their position in the value chain. In
their study of the role played by intermediaries in open data ecosystems, Van Schalkwyk, Willmers and
McNaughton (2016) focus on the ability of intermediaries to facilitate the flow of viscous data and
consequently only specify that intermediaries ‘increase the accessibility and utility of data’. Based on
this definition, the broadest one found, intermediaries do not even need to directly interact with data;
brokering data-related agreements between agents in a value chain constitutes intermediary activity.
A smaller number of studies list specific services that intermediaries might provide. Janssen and
Zuiderwijk (2014) have identified six: ‘single-purpose apps’, ‘interactive apps’, ‘information
aggregators’, ‘comparison models’, ‘open data repositories’ and ‘service platforms’. While single-
purpose apps, interactive apps and most open data repositories do not fall within the definition used
by this report, it is worth noting that in some cases intermediaries may provide these services while
simultaneously aggregating and republishing data for reuse. The Johns Hopkins Coronavirus Resource
Center, for example, both creates visualisations from COVID-19-related data and allows for cleaned,
compiled datasets to be downloaded in CSV format for further reuse (*).

Intermediary positioning in healthy data ecosystems

The existing literature broadly agrees on the factors that contribute to healthy data-sharing
environments. The most important ones are the accessibility and liquidity of data. The World Economic
Forum (2022) makes a distinction between the data ecosystem, which comprises all data, all data
transactions and all spaces in which data exists and is processed, and the data value chain. The value
chain is a model of the flow of data from publishers to end users developed by Open Data Watch and
subsequently adopted broadly in studies of data transactions. It is divided into four stages: collection,
publication, uptake and impact. Since data may be reused an infinite number of times and in an infinite
number of ways, the chain also includes a feedback loop. The existence of open data in an ecosystem
is not synonymous with its entry into the value chain, since opening up data does not inherently
guarantee its movement from producers to end users or even from producers to reusers. Van
Schalkwyk, Willmers and McNaughton (2016) made reference to ‘viscous data’: data that, once
opened, remains inert rather than becoming a stable, dynamic aspect of the data ecosystem.

Barriers to reuse vary widely. While the concept of open data is not new, many coordinated data
opening initiatives are relatively recent. Governments are still in the process of taking on the role of
data producers (). Johnson and Greene’s survey of government open data intermediary activity in
major Canadian cities found that national and municipal administrations across North America tended

(*) Gao and Janssen, 2022.
(1) Johnson and Greene, 2017.
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to provide data in specialised formats. Moreover, since data was frequently labelled with government-
specific jargon, determining the contents of specific datasets could pose a challenge. In some cases,
governments presented aggregated data without providing adequate information regarding its scale
and collection process (). Other studies identified the inconsistent inclusion of metadata as a
complicating factor for reuse. Loshin (2013, p. 289) criticised the frequent presentation of open data
in ‘arbitrary’ and/or ‘artificially constructed’ formats and noted that datasets were sometimes
provided in ‘linearised’ forms that rendered interpretation difficult.

Studies that conceptualised the data environment as an ecosystem, such as Den Haan (2018),
frequently identified intermediaries as ‘keystone species’, meaning that they facilitate the flow of data
by providing services that enable access to other actors, serving as an intermediate link in data chains.
Open data intermediaries may enter the data ecosystem to facilitate interactions between agents with
specific intents, but unequal capacities. In practice, one agent generally possesses an asset (data) and
the other lacks the material resources or capital required to access it, necessitating third-party
intervention (*2). Data may flow through multiple intermediaries before reaching a reuser.
Alternatively, intermediaries may specialise in more than one form of data processing, providing
services at multiple points along the same supply chain (x3). In their study of open data intermediaries
in developing countries, Van Schalkwyk et al. (2015, p. 15) interpreted the presence of multiple
intermediaries in open data supply chains as a positive indicator for data liquidity insofar as it
suggested greater potential for reuse. That said, it is necessary to verify that intermediaries are serving
in complementary, non-redundant capacities. Similarly, although the existence of large numbers of
intermediaries in the open data ecosystem may be interpreted as a positive signifier of intermediary
specialisation and intermediary-enabled access, it is a weaker indicator for impact than the actual value
created by intermediary activity.

As illustrated by the case of intermediaries in South-African academia (see Box 1), they may operate
concurrently in a very similar capacity and still independently improve the data ecosystem. While
intermediaries are third parties in data transactions, they exercise influence over data, either by
selectively facilitating certain interactions or by directly altering the type and scope of data made
available. Intermediaries operate within a ‘field’, in which established actors attempt to preserve
existing structures (e.g. data chains) while new actors attempt to disrupt them (). Disruption in this
sense does not mean a severing of the link between the data source and the reuser. It simply suggests
alterations to the chain to incorporate new intermediaries, intermediary services, etc.

(1) Johnson and Greene, 2017, p. 10.
(3%2)  Van Schalkwyk et al., 2015, p. 10.
(*%)  Van Schalkwyk et al., 2015, p. 48.
(**4  Van Schalkwyk et al., 2015, p. 9.
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Box 1

Van Schalkwyk, Willmers and McNaughton (2016) discuss a South African case study where two separate
intermediaries facilitate access to open data on the governance of public universities. This information is
submitted by universities to the national government and stored in the South African Department of Higher
Education and Training’s higher education management information system (HEMIS), an SQL database.

Both the Centre for Higher Education Trust (CHET), a non-governmental organisation, and IDSC, a private IT
company, act in intermediary capacities to supply extracted and organised data to universities for comparative
analysis. These organisations do not coordinate or cooperate; it is entirely possible that there is overlap in the
services that they provide.

The existence of multiple intermediaries in interactions between HEMIS and universities likely helped to
mitigate the ‘norms and values’ embedded in published data. CHET’s datasets, for example, are organised
according to indicators, which may (intentionally or unintentionally) reflect institutional views or biases.

Intermediary-facilitated access to data

Intermediaries are able to leverage various types of capital to facilitate access to open data. By
employing technical, social and cultural capital, they carve out niches in data value chains and
compensate for deficits in both producer and reuser capacities.

Technical capital is a commonly identified asset, referenced directly or indirectly in six studies. Public
administrations that publish open data frequently lack the technical infrastructure to provide data in
homogenous, easily accessible formats. Consequently, intermediaries are able to repackage, reformat
and republish this data in forms that have greater reuse potential (:s). In their study of open data
intermediaries in developing countries, Van Schalkwyk et al. (2015, p. 13) found that in 97 % of
analysed cases, these intermediaries deployed technical capital to ‘collect, digitise, clean, reorganise
and translate data’. According to De Haan (2018), intermediaries also provide more ‘flexible’ data
models, allowing for more efficient data linkage. Den Haan (2018) identified two cases in which
intermediaries working with geospatial data provided access to cleaned and organised datasets
through their own servers, and one in which an intermediary designed mechanisms to automatically
update datasets when administrations released new data. Other intermediaries created superior
mechanisms for finding republished data, including ‘smart’ keyword-based searching. Here, the
intermediary was able to function as a sector-specific alternative to the national open data portal. The
deployment of technical capital in isolation, however, while sufficient to enable transactions, does not
always adequately consider the needs of citizens. Consequently, technical capital is commonly
deployed in conjunction with social, economic, cultural and symbolic capital. Van Schalkwyk et al.
(2015, p. 17) posit that technical expertise and capacities could be proxies for other established types
of asset. Intermediaries may, for example, be able to acquire technical capacities by making use of pre-
existing economic capital to purchase information-technology infrastructure.

Social and cultural capital are indirectly or directly referenced in six and five studies respectively.
Intermediaries, data producers and data itself all possess social and cultural capital to various extents.
Public administrations may lack the requisite social capital to recognise the potential value of data

(1%5)  Berends, Carrara and Radu, 2020, p. 16.
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reuse and may consequently provide data in inaccessible or incomplete forms, regardless of their
technological capacities (). When intermediaries leverage their technical capital to facilitate the
reuse of data by non-technical actors, they improve public perception of the quality of open data. This
has the potential to increase the cultural and social capital of the provided data, increasing public trust
in data providers and in the data ecosystem as a whole. Intermediaries may also leverage their pre-
existing social and cultural capital to increase the reach of open data (*7). The Johns Hopkins
Coronavirus Resource Center’s’ COVID-19 data was widely reused and analysed, not only because of
its inherent value, but also because of the institution’s prestige and existing reputation for scientific
excellence (). Johnson and Greene (2017) classified media organisations that produced articles and
visualisations based on data as intermediaries. Although this falls outside the scope of this report, their
conclusion that media intermediaries possess influence disproportionate to their comparatively small
presence in the intermediary sector due to their wide readership and production of public-facing
products reinforces this idea. Open data intermediaries often specialise in particular types of data. As
a result, over time, they may accumulate social capital in specific sectors. Unsurprisingly, Van
Schalkwyk et al. (2015, p. 14) found that in cases where intermediaries had reputations for producing
high-quality data, clients had higher confidence in them and were more likely to retain their services.
Recognising the value of this capital, intermediaries generally develop and employ strategies to
‘identify, attract and retain’ specific customer bases or groups of users ().

Where mechanisms exist for communication between open government data providers (e.g. public
administrations) and intermediaries, intermediaries may also use their cultural capital to lobby for
further opening of data and improvements to existing open datasets. Crusoe and Melin (2018) note in
their literature review of barriers to the use of open government data that increasing the cultural
capital of open data may also increase public demand for continued publishing. The potential
downside, however, is that data providers may become dependent on the services provided by open
data intermediaries and consequently feel no motivation to open data in such a way that it may be
directly processed by users (10). Studies of intermediary activity found that most intermediaries were
private-sector companies. We can assume that these intermediaries act to maximise profits and to
ensure their ability to continue to operate in the data sector (:1). As a result, intermediaries may not
be likely to lobby for the removal of barriers to immediate use. In developing countries, a significant
majority of studied intermediaries (72 %) were non-profit organisations reliant on donor funding, so
this issue may be more relevant in developed countries with larger private intermediary sectors (112).

In their study of network relations in open government data ecosystems, Reggi and Dawes (2022, p. 5)
found that connections between intermediaries and governments are more likely to develop and to
persist when these actors are operating in geographic proximity. This impact was particularly strong
at the municipal level. This can likely be attributed to a combination of practical feasibility and cultural
capital. Through repeated interactions, intermediaries may also forge closer relationships with
administrations. Van Schalkwyk et al. (2015, p. 14.) cited the example of an intermediary in South
Africa that is able to consistently facilitate access to open data on public higher education due to its

(*%8)  Loshin, 2013, p. 289.

(37)  Johnson and Greene, 2017, p. 14.
(*%8)  Gao and Janssen, 2022, p. 8.

(1) Janssen and Zuiderwijk, 2014, p. 698.
(19 Janssen and Zuiderwijk, 2014, p. 706.
(*+1)  Johnson and Greene, 2017, p. 11.
(**?)  Van Schalkwyk et al., 2015, p. 18.
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‘long-standing’ relationship with personnel in the government department that aggregates this data.
Finally, in cases where data is partially open (e.g. when right-to-information legislation mandates that
government data be released upon request, but data cannot be downloaded from an easily accessible
portal), intermediaries may deploy their cultural capital and/or connections to administrations to
access this data and render it more available for public consumption ().

The social, political, economic and environmental impact of intermediaries
Social impact of open data intermediaries

Open government data has the potential to be applied and reused in service of social justice. Thus, by
increasing its accessibility and reuse potential, intermediaries may indirectly create social impact.
Multiple assessments of intermediary impact specifically referenced the utility of visualisations in
communicating data-based insights to the public (:¢). In addition to being more comprehensible for
the layperson, visualisations are well suited for dissemination across social media networks (s). During
the pandemic, visualisations using COVID-19-related open data published by governments were widely
shared on social media, but many of these either cherry-picked data or represented it incorrectly ().
Intermediaries facilitate the reuse of data towards this end, but are likely to have superior capacities
to interpret data compared to laypersons. As a result, when intermediaries are present in this sort of
data transaction, the likelihood of misinterpretation or misrepresentation can decrease. In
developing countries, where social, economic, cultural and technological capital are more likely to be
unevenly distributed, capital-rich intermediaries serve an even more critical role in democratising
access to data (7). Moreover, since the entry of laypersons into the data environment increases
demand for intermediary services, intermediaries have a vested interest in encouraging public interest
in data. While a majority of studies observed intermediaries acting indirectly to stimulate this interest,
Den Haan (2018, p. 43) interviewed one intermediary company that hosted events biannually to
facilitate in-person meetings between data producers and data reusers. Similarly, Van Schalkwyk et al.
(2015, p. 32) identified an Indian energy sector intermediary that periodically organised conferences
to discuss energy-related issues. This suggests that the impact of intermediaries may extend beyond
their direct interaction with data. The strategies that they employ to attract customers may also
influence the nature of data transactions.

By conducting market research, intermediaries may be able to better assess public demand for specific
types of data and data-related services than data providers. Johnson and Greene (2017, p. 15) make
reference to cases where intermediaries have applied data in contexts that were likely not anticipated
by providers. The specific case that they cite is a point-and-click game based on neighbourhood
boundary data provided to enable mapmaking. While this sort of application development falls outside
this report’s definition of intermediation, intermediaries that aggregate and enrich data may similarly
fill previously unidentified gaps in open data markets. By leveraging their social and cultural capital,
intermediaries may also be able to create higher-trust research environments to facilitate research in
the service of public interest ().

(*3)  Van Schalkwyk et al., 2015, p. 14.

(%) Den Haan, 2018, p. 30.

(*) Janssen and Zuiderwijk, 2014, p. 695.

(**6)  Ackerman, 2021.

(**7)  Van Schalkwyk, et al., 2015, p. 8.

(*8)  Centre for Data Ethics and Innovation, 2021, p. 14.
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A common concern raised in existing literature regarding intermediary handling of data is that the for-
profit nature of many intermediaries will disincentivise adherence to ‘voluntary fiduciary duties of care
and loyalty’, particularly in the absence of comprehensive regulations governing the use and transfer
of data (12¢). While this concern is largely inapplicable to open data intermediaries because the data
that they use is not private, intermediaries that charge for their services cannot contribute to the
democratisation of data access to the same extent as their not-for-profit peers. In his post on the
OpenFuture blog on the Data Governance Act, Vogelezang (2022) criticised the market structure
recommended by the European Commission on the grounds that it will not lead to a meaningful shift
away from ‘informational capitalism’; data sharing will still be dependent on platformised business
models and intermediaries will be incentivised to centralise their power. Non-profit intermediaries,
however, face their own set of operational challenges — they must be sufficiently economically viable
to cover the ongoing costs of data storage and processing and their autonomy may be limited by
dependence on third-party funding (). Vogelezang (2022) noted that critics of the Data Governance
Act have questioned the viability of establishing data intermediation services independent from ‘for-
profit activity’, anticipating that these intermediaries will find it challenging to sustain themselves in
the absence of means for data monetisation.

Van Schalkwyk et al. (2015, p. 18) posited that in some cases, intermediaries might fabricate user
deficits to justify their existence in open data ecosystems, particularly in low-trust environments or
environments with highly disparate capital distributions where reusers are highly dependent on
intermediaries for access. While their study found no evidence of this phenomenon in the developing
countries surveyed, it may still be necessary to monitor intermediary activity to ensure that barriers to
access are not presumed to exist or created. A number of articles and papers published in response to
the Data Governance Act, however, noted the difficulties associated with establishing guidelines for
intermediary activity. In their paper on altering the direction of the European data ecosystem,
Chapman et al. (2021) proposed that a government scheme be created to identify responsible data
intermediaries, but acknowledged that a necessary first step would be the creation of a comprehensive
definition of responsible data sharing.

Economic impact of open data intermediaries

The entry of new intermediaries into the open data ecosystem is a positive trend insofar as it suggests
growth, innovation and competition within the sector. ASEDIE’s 2021 survey of infomediary
companies in Spain, one of a very small number of quantitative assessments of the impact of data
intermediaries, calculated the sector’s annual growth, in part by tracking the creation of these
companies. ASEDIE (2021, p. 5) provides a number of indicators related to the growth and profit of the
intermediary sector, including the average age, number of employees and profit of infomediary
corporations. ASEDIE also calculated aggregated turnover in the sector and average profit in each of
10 subsectors (e.g. tourism) (:). In their survey, Johnson and Greene (2017, p. 11) similarly assessed
the distribution of intermediaries across subsectors, although their typology was based on
organisation type rather than the category of data used. In order of prevalence, intermediaries came

(**%)  World Economic Forum, 2022.
(}2°)  World Economic Forum, 2022.
(1)  ASEDIE, 2021, p. 19
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from the private sector, government, media, non-governmental organisations and academic
institutions.

ASEDIE’s analysis was primarily retrospective rather than forward-facing, except for the fact that they
surveyed the extent to which representatives from infomediary companies anticipate continued
‘positive evolution’ in the sector if data continues to be opened (12). ASEDIE also used extrapolation
based on previous growth trends to estimate sales and employee data for companies that cannot
provide data for the most recent year ().

Besides the economic impact in terms of a growing sector of intermediary businesses, there is also the
impact on the businesses that are reusers of the data provided by intermediaries. A majority of existing
literature on the relationship between intermediaries and private-sector enterprises focuses on the
potential ability of intermediaries to serve as trusted third parties for the collection and aggregation
of personal and demographic data. Two studies, however, at least briefly addressed the potential for
additional value to be created through the intermediary-facilitated sharing of public data with these
enterprises. In its report on advancing digital agency through intermediation, the World Economic
Forum (2022, p. 30) estimated that the ability of private organisations to combine private data with
data from open sources has led to a 5-6 % increase in productivity as a result of more effective
decision-making. This kind of combination is common in the private sector — ASEDIE found that 70 %
of infomediary companies used both open and private data, while only 30 % exclusively used data from
public sources (1¢). An analytical report on the economic benefits of open data also noted that open
data was frequently used as a complement to other services (for example, to contextualise private
data) (). In some cases, intermediaries have also worked cooperatively with private-sector
enterprises to supplement their technical capabilities. During the early stages of the pandemic, the
Johns Hopkins Coronavirus Resource Center partnered with Amazon, Slack and Github to access IT
resources required to process COVID-19-related data (%¢), and the South African Department of Higher
Education and Training contracts private IT companies to maintain the SQL database in which their
aggregated data is stored ().

Political impact of open data intermediaries

Multiple works made reference to situations in which public administrations rely on open data
intermediaries to process data. Ackerman (2021) pointed to the pandemic-era reliance of
administrations on intermediaries to interpret data and to consolidate data from national
governments. In the case study on South Africa presented by Van Schalkwyk, Willmers and
McNaughton (2016), the dataset compiled by CHET from raw data compiled by the Department of
Higher Education and Training was used by university planners due to its superior formatting when
compared to the Department of Higher Education and Training’s published dataset. According to Den
Haan (2018, p. 10), where governments recognise the value of reuse, they may directly fund and in
some cases operate intermediary platforms. In the Netherlands, the government has contracted
private intermediaries to develop applications for public use. Other national governments have

(12)  ASEDIE, 2021, p. 25.

(13)  ASEDIE, 2021, p. 5.

(*2)  ASEDIE, 2021, p. 24.

(**) Berends, Carrara and Radu, 2020, p. 13.

(*?%) Gao and Janssen, 2022, p. 10.

(*#7)  Van Schalkwyk, Willmers and McNaughton, 2016.
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employed various schemes to encourage use of open data by non-governmental organisations,
private-sector enterprises, academic researchers and individuals. In many cases, however, these
initiatives have focused on the direct use of open data by reusers without employment of intermediary
services (although given the disagreements regarding the definition of data intermediaries, this
exclusion may not reflect a conscious desire to eliminate intermediaries from data value chains).

Intermediaries also have the capacity to help administrations save money by taking on costs related
to the development and maintenance of IT-related infrastructure. In cases where government
departments face resource shortages or institutional constraints, intermediaries may step in to provide
necessary capital and flexibility (:¢). Intermediaries also frequently take on responsibilities that
previously fell on data providers, not only in regard to enabling access to data, but also to providing
technical assistance to reusers. Den Haan noted that many users of Actueel Hoogtebestand Nederland,
a government-provided digital height map of the Netherlands, reported that receiving user support
third-party intermediaries (). If intermediaries fail to achieve necessary levels of public visibility,
however, these positive impacts may not manifest. Despite the presence of two separate
intermediaries collecting and processing data from HEMIS, the Department of Higher Education and
Training reported that it was still frequently contacted by would-be reusers asking the department to
directly provide them with data ().

Intermediaries may also improve citizen perceptions of governments. When trust was discussed in
the context of intermediary-facilitated data transactions, it frequently referred to trust between
citizens and corporate entities — situations in which individuals are unwilling to release their personal
data to corporations, but may be more willing to disclose this information to third parties. A smaller
number of studies examined the potential of intermediaries to increase the cultural capital of data
and, as a result, create greater trust between the public and data-publishing governments. One
limitation, however, is that in cases where intermediary interpretations of data are found to be flawed,
citizen trust in administrations may decrease. McLean et al. (2021) examined the repercussions of a
case in which Spanish Prime Minister Pedro Sanchez cited statistics regarding Spain’s COVID-19 testing
volumes in an official briefing; these statistics, which came from a third-party data aggregator and
visualiser, were later discovered to be incorrect. Subsequently, critics raised questions as to why the
government had relied on this intermediary given that its methodology was opaque and its expertise
was largely unverified. In order to maintain credibility, governments must exercise discretion with
regard to the intermediaries whose services they employ.

Finally, intermediaries may be able to provide governments with feedback on their data-opening
processes. On the one hand, intermediaries may be able to lobby for greater interoperability in the
data published by administrations (for example, common formats and enforced quality standards) (=2).
On the other hand, when intermediaries conduct market research to determine demand for data-
related services, they may identify sectors where discrepancies exist between what is supplied by
producers and what users require (2). If intermediaries are given the opportunity to report these

(*28)  Van Schalkwyk, Willmers and McNaughton, 2016.
(**°) Den Haan, 2018, p. 10

(339 Van Schalkwyk, Willmers and McNaughton, 2016.
(331)  Centre for Data Ethics and Innovation, 2021, p. 15.
(*3?) Den Haan, 2018, p. 22.
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disconnects, governments may be able to identify high-demand datasets and prioritise their opening
accordingly.

Environmental impact of open data intermediaries

The existing literature tends to focus on the social and political impacts of open data intermediaries.
Data producers and end users were the most frequently identified beneficiaries. A smaller number of
studies, such as ASEDIE (2021), examined the broader economic impact of growth in intermediary
sectors. The environmental impact of intermediary-facilitated reuse is not explored in detail in any of
the reviewed studies. While some of the open data intermediaries profiled by Van Schalkwyk et al.
(2015, p. 32) operate in relevant fields, the authors do not specifically examine the potential
environmental benefits. The company Indianpetro, for example, aggregates and republishes data from
the Indian energy sector, which in theory may be used by academics, industry professionals and
lobbyists in service of environmental goals.

3.3 Conclusion: considerations for the development of an open-
data impact-assessment methodology

There is no robust aggregate analysis of the importance of data reuse through intermediaries.
However, available evidence shows that the role of intermediaries is considerable — in some cases it is
greater than that of the original open data publisher. When assessing the impact of open data, it is
therefore imperative to consider the indirect impact generated through intermediaries. Otherwise, the
actual impact might be under-estimated. The available literature does not attempt to calculate the
possible size of this underestimation.

Depending on the chosen impact assessment methodology, measuring the impact of open data
intermediaries is methodologically similar to measuring the impact of open data through direct data
reuse. As shared in Section 1 (where open data impact is measured based on the economic,
environmental, social and political domains) and Section 2 (regarding open data impact indicators on
portals, such as the number of downloads), there are pitfalls in measuring the impact of open data
intermediaries because dimensions are inconsistent or arbitrarily chosen and the tools selected and
used cannot accurately measure impact. Thus, taking these difficulties into account, this section
presents how the impact of intermediaries could be captured in the context of an existing impact
assessment methodology, rather than by developing a set of self-standing indicators. In other words,
the goal is to measure the difference that open data intermediaries make, with respect to traditional
frameworks for impact measurement of open data.

The measurement framework used in this context is the framework used for the ODM report. Table 5
shows how the role of intermediaries can be tracked and measured across the different dimensions of
the framework. Based on the above literature review, indicators and sources for capturing the role of
intermediaries within existing frameworks are proposed. The indicators presented here have different
levels of feasibility and relevance, depending on the methods used. Web surveying implies a systematic
analysis of the websites of the intermediaries and can be carried out at relatively low costs. Some
features, such as usability, entail expert assessments, which are often costly and can be subjective.
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Broadly speaking, indicators that can be detected through web surveying — mainly those related to the
dimensions of open data portal and quality — have higher feasibility. Impact indicators require ad hoc
primary data collection, including some forms of surveying, and are therefore very important but also
more challenging. The sweet spot might lie in indicators related to usage, which can be detected
through web surveying, if data are published by the intermediary.

Measuring social, political, economic and environmental impact requires desk research and surveys of
the use case owners, and would therefore be time consuming. The number of additional use cases of
open data facilitated by the open data intermediary might be measurable with web surveys or forms
of automated tooling, but to know the actual impact of a use case requires careful research and
estimation.

Overall, as was also highlighted in Section 3, the most important methodological choice lies in
standardisation: reusing standard indicators and sources as much as possible, to ensure that the
indicators collected are comparable across different intermediaries.
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Open Data Maturity Framewaork

Expected impact of open data intermediary

Possible indicators

Possible source

Open Data
Portal

Portal features

Increased usability and user friendliness

Difference with main open data publisher in terms of usability score and availability of
additional features

BXpert assessment

number of mothly active users;
number of downloads or API calls;

survey of intermediaries

Portal usage Increased usage ; potential new users .peroentag.e of users not having used criginal data sources or having switched to the open data survey of (rejusers
intermediary;
percentage of access/download to open data portal coming from open data intermediariies
Difference with open data published in terms of number of datasets provided by data
Data provision Data from multiple sources, not only governments intermediary; number of different sources for datasets; number of topics within the scope of  |web survey
the intermediary
Much more important and challenging for new players; |[number of open data intermediaries mapped; web survey

Portal sustainability

possible reducing cost for open data publishers

availability of com petitive funding from private and public sector

survey of intermediaries

Depending on the original open data, hence cannot be

Curre Comparative delay with original data web su
ey better than original pa ¥ e ney
More complex monitering because of decentralised data |Difference in transparency score for the reporting of the open data intemediary, e.g.
Open Data |Monitoring and measures ) a b o pa nc‘v. poring o pe V.88 web survey
Quality delivery publication of monthly active users, download statistics
DCAT-AP compliance Higher or lower compliance compared to original data Difference in compliance score with open data publisher BXPErt assessment
Deployment guality and
Iinse:;vdata quality Higher or lower guality Difference in quality score with open data publisher BXPErt assessment
Strategic awareness Same as monitoring Same as monitoring Same as monitoring
Number of additional reuse case for political impact (a online services, citations desk research
o Greater transparency, accountability, and democratic ) : po pact { Pps, ! )
Political impact rticipation Difference in number of reuse case with open data publisher survey of reusers
pa pa Concrete impact generated by reusers of open data intermediaries
Number of additional reuse case for social impact (apps, online services, citations) desk research
o D Social impact Increased participation of marginalised groups Difference in number of reuse case with open data publisher survey of reusers
| penﬂ ata Concrete impact generated by reusers of open data intermediaries
mpa

Economic impact

new innovative solutions; business and job creation; new
applications for addressing societal challenges

Number of additional reuse case for economic impact (apps, online services, citations)
Difference in number of reuse case with cpen data publisher
Revenues generated by reusers of open data intermediaries

desk research
survey of reusers

Environmental impact

innovative solutions to address climate change;
increased awareness of climate change

Number of additional reuse case for environmental impact (apps, online services, citations)
Difference in number of reuse case with open data publisher
Concrete impact generated by reusers of open data intermediaries

desk research
survey of reusers
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4 Impact indicators that can be obtained via
automated feedback mechanisms

As a final contribution to the report on the impact of open data, this section explores whether any of
the indicators and metrics that have been proposed in existing indicator frameworks can be generated
computationally through automated mechanisms (e.g. data science methods over existing published
data, dataset citation in the literature, API call logs for dynamic data). It also explores whether there is
any opportunity to add additional indicators to existing indicator frameworks, as long as these can be
generated automatically.

Section 4.1 provides the context and justification for the work presented here, setting the basis of why
automation is relevant to facilitate impact assessment. Section 4.2 summarises the main findings from
previous analyses performed in the context of data.europa.eu, as well their recommendations to
automate the calculation of some of the identified impact metrics. Subsequentially, Section 4.3 gives
a systematic literature review with the aim of identifying recent works that may have proposed
techniques and tools for the automation of impact calculation, or new metrics that can be obtained
via automation. Finally, Section 4.4 concludes with recommendations on next steps.

4.1 Context: automation and open data impact

As previous research from data.europe.eu on the sustainability of open data ecosystems () describes,
there is a strong relationship between impact and use and reuse of data, though the two cannot be
used interchangeably. One of the definitions surveyed in earlier sections (see Table 1) captures the
essence of this relationship: Corrales-Garay, Ortiz de Urbina Criado and Mora-Valentin (2020) state
that impact ‘addresses the effects of reusing open data and the innovation that has been created’.

The impact methodologies discussed in the previous sections cover a range of impacts, reported in the
form of indicators at the macro- and micro-level. While there are various approaches to defining and
assessing open data impact, our ability to automate them depends on the format in which the impact
data can be made available and on the technologies and tools that can be used to track such data.

The possibilities of automating the measurement of open data impact in the social, political, economic
and environmental domain as described in Section 1, are limited. For instance, the ODM collects data
via questionnaires, surveys and interviews; from a technical point of view, the data is a mix of
numerical, categorical and free text data, which to a large degree cannot be collected automatically as
it requires access to the knowledge and expertise of the publishers. However, automation can be
useful in measuring the impact of open data portals, by using indicators such as those described in
Section 2. Automation can be used to compile core metrics such as the number of datasets, API
requests, downloads, common search queries, registered users, etc. Such statistics may be used by
both open data portals and respondents to the ODM report. Such metrics can be computed if the
portal where the open government datasets are published is equipped with the relevant capabilities.

(333)  Publications Office of the European Union, 2020.
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Some open data impact methodologies consider microeconomic indicators, which could be linked to
proxies that may be obtained via automatic mechanisms: for instance, the annual ASEDIE infomediary
sector reports track value creation in public and private sector institutions, including the progress over
time of data-driven businesses, using a series of standard metrics to evidence economic value.

In addition, data science methods could be used, where relevant, to process the data at scale, for
example to run sentiment analysis on the responses or to identify key entities such as countries,
organisations, topics, etc. through the use of techniques such as topic modelling, named entity
recognition and geotagging. For instance, running named entity recognition techniques over the texts
obtained via the questionnaires run for the ODM report could allow to identify the names of active
departments and national agencies identified in those reports, along with the names of and references
to software packages and tools that are mentioned in the reports as examples for open data reuse.

4.2 Starting point from previous research on European data portals
and an initial set of proposals for automating the calculation of
use and reuse indicators

As noted in Sections 2 and 3 of this report, a link between portal activity and actual use or even impact
remains challenging. Walker, Frank and Thompson (2015) suggest six criteria for ‘good metrics’ of open
data: desirable metrics should be valid (closely correlated with the attribute of interest), reliable
(consistent results over time and between observations), discriminatory (or sensitive to common
values of the attribute of interest), efficient in its assessment and use, transferable to different
publishing and sector contexts, and comparable to establish meaningful baselines and study how the
metrics evolve. An ideal metric would rate highly on all of these criteria, and would allow for an
efficient assessment (e.g. automated) to be quickly run against a large group of datasets with high
validity and reliability, yielding results that are comparable for a wide range of contexts.

Previous research of the Publication office of the European Union (2020) proposed a series of
operational user-centric metrics, organised according to 10 dimensions. These metrics can be used by
portal owners to assess the current sustainability of their portal. The metrics are summarised in Table
6 and were tested on 10 different portals with varying levels of open data maturity.

Table 6: User-centric metrics and how they can be operationalised in existing data publishing portals, from Publications Office
of the European Union (2020).

Dimension Metric Existing/developed
Organise for use 1. Each dataset is accompanied by a comprehensive Based on Opquast’s
descriptive record (going beyond a collection of web data  quality
structured metadata). checklist
2. An extract of the data can be previewed (for easier
sense-making). http://opquast.com/
3. The portal provides recommendations for related en/
datasets.
4. The portal enables users to review/rate the
datasets.
5. Keywords from datasets are linked to other
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published datasets

Co-locate
documentation

1. Supporting documentation does not exist.

2. Supporting documentation exists but as a document
which has to be found separately from the data.

3. Supporting documentation is found at the same time
as the data (e.g. the link to the document is next to the
link to the data in the search).

4. Supporting documentation can be immediately
accessed from within the dataset but it is not context
sensitive (e.g. a link to the documentation or text
contained within the dataset).

5. Supporting documentation can be immediately
accessed from within the dataset. It is context sensitive
so that users can immediately access information about
a specific item of concern (e.g. a link to a specific point in
the documentation or the text contained within the
dataset).

Intelligibility metric
(Walker, Frank and
Thompson, 2015)

Be measurable

Portal has no analytics.
Portal has site analytics.
Portal has use analytics.
Portal has impact analytics.

bl

Based on review of web
analytics tools

Promote standards

1. A permanent, patterned and/or discoverable
URI/URL is used for each dataset (URI/URLSs can be
used as universal, unique identifiers by appending a
serial number or other internal naming system to a
domain).

2. The portal uses versioning of datasets (to maintain
the history of a dataset).

3. Dates are available in a standard format (facilitates
the automated exploitation of date-type data and
their conversion according to specific needs or
constraints).

4. Metadata associated with each dataset is available in
a standard format (e.g. using VOID or DCAT) to
enable automated metadata retrieval and the
import of metadata from other data catalogues.

5. The metadata catalogue can be retrieved using a
standard protocol (e.g. automatic retrieval of the
metadata catalogue using RDF or HTTP GET).

Based on guidelines
from the World-Wide
Web Consortium’s
eGov Interest Group
and OpQuast.

Promote metadata

% Metadata ignorance.

%% Scattered or closed metadata.
% % % Open metadata for humans.
% % % % Open reusable metadata.

% % % % % Linked open metadata.

European Commission

5-level maturity
schema for metadata
management
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Link data

% On the Web. Make your stuff available on the Web
(whatever format) under an open license.

%% Machine-readable data. Make it available as
structured data (e.g. Excel instead of image scan of a
table).

% %% Non-proprietary format. Make it available in a
non-proprietary open format (e.g. CSV instead of Excel).

% %% % RDF standards. Use URIs to denote things, so
that people can point at your stuff.

% % % %% Linked RDF. Link your data to other data to
provide context.

5 Stars of Open Data,
by Tim Berners Lee

Promote use

1. The portal is connected with social media to create a
social distribution channel for open data.

2. The portal provides users with online support for
feedback, to request/suggest the publication of new
datasets, and when problems arise during use (e.g.
contact form, discussion forum, FAQs, helpdesk,
search tips, tutorials, demos).

3. The portal provides a way for users to keep informed
of updates to the data (e.g. news feed).

4. Datasets are accompanied by links or resources that
provide user guidance and support.

5. Examples of reuse (fictitious or real) are provided
(e.g. information contributed by other users, last
reuse, best reuse, data stories).

Based on range of
literature

Be discoverable

1. The publisher/owner of the data has an open data
portal (or similar search mechanism).

2. The publisher/owner of that portal publishes an
updated, searchable list of datasets.

3. The publisher/owner of that portal publishes an
updated, searchable list of datasets with synonyms.

4. The publisher/owner of that portal publishes a list of
datasets which are known to exist but are not
currently available (limiting the time wasted on
abortive searches).

Discoverability metric
(Walker, Frank and
Thompson, 2015)

Co-locate tools

1. The portal does not provide visualisation or
collaboration tools for users to engage with the
datasets.

2. The portal provides visualisation tools to enable
users to engage with the datasets.

3. The portal provides visualisation and collaboration
tools to enable users to participate in the
governance of the portal (e.g. dataset rating) but the
engagement with other users is limited or mediated
by the administrator.

4. The portal provides visualisation and collaboration
tools to enable users to collaborate innovatively with
other users.

Based on range of
literature
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Be accessible

The portal uses human and machine-readable and
non-proprietary formats (e.g. CSV, XML, RDF-based
formats).

The portal provides different types of formats for
the same dataset.

The mechanisms for accessing and interacting with
datasets are documented.

Multilingual support is available on the portal.

The portal supports the visually and hearing
impaired.

Based on Web Content
Accessibility
Guidelines, Version 2.0,
from the World-Wide
Web Consortium

Uses a ‘always,
sometimes, never’
scale rather than a
cumulative one.

Starting from this operational framework, Dix (2019) proposed specific ways to calculate these metrics

for portals using the open-source software CKAN. Table 7 gives an example of the formulas proposed

for a category of metrics for promoting reuse, while Table 8 does the same for accessibility metrics.
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Table 7: Proposal of formulas to calculate the metrics around promoting reuse, from Dix (2019)..
Promote use: “promote use of open data portals, through the sharing of knowledge and co-opting methods” (Simperl and Walker, 2019, p2):

e.

The maximum possible score for metrics 2a, 2b, 2d is ‘1" i.e. 100% of either datasets or webpages;

The maximum possible score for metric 2c is also 1" i.e. ‘newsfeed present’=1 or ‘newsfeed absent'=0;
The maximum mean score for this category is therefore also 1.

Metric
(Simperl and
Walker, 2019)

Matural language description
[Simperl and Walker, 2019)

Calculation 2

Motation *

Source

Social media links

Feedback and
support

Newsfeed

Guidance

Examples

The portal is connected with social
media to create a social distribution
channel for open data

The portal provides users with
online support for feedback, to
request/suggest the publication of
new datasets, and when problems
arise during use

The portal provides a way for users
to keep informed of updates to the
data [e.g. news feed)

Datasets are accompanied by links
or resources that provide user
guidance and support

Examples of re-use (fictitious or
real) are provided

sum webpages with social
share code installed / sum
webpages

sum datasets with at least
one completed CKAN
‘contact’ details metadata
field / sum datasets

portal provides newsfeed
functionality (1/0)

sum datasets with
completed CKAN ‘notes’
and CKAN ‘contact’
metadata fields [ sum
datasets

o cini=; SOCial

Fhages=1 DOGES

social: Webpages with social share code installed
rages: Webpages crawled
E?ﬂntmr[.s:] contacts

m;xtuﬁeLs:l dazmsets

contacts. Datasets with at least one completed CKAN
‘contact” metadata field
datasets: Total portal datasets
Nyceavprz1 = newsfeed = 1
Nyeedugr=o = newsfeed =0

feedURL: RSS or ATOM newsfeed URL
newsfeed: Newsfeed metric score

VL (notes; + contacts;)
E:IIIE.HELF:I. d&,tﬁ,.s‘?ts

notes. Datasets with completed CKAN ‘notes’ metadata
field

Primary source: Simperl and Walker (2019)

Secondary validation: Alexopoulos et al. (2014); O'Reilly
[2007); Sayogo et al. (2014)

Primary source: Simperl and Walker (2019)
Secondary validation: Olsina (1999 in Bauer and Scharl,
2000); Huangand and Benyoucef (2013); Susser and

Ariga (2006); Jaiswal et al. (2010); Liu and Arnett (2000);
Flawvian et al. [2006)

Primary source: Simperl and Walker (2019)

Secondary validation: Sayogo et al. (2014)

Primary source: Simperl and Walker (2019)

Secondary validation: Olsina (1999 in Bauer and Scharl,
2000); Huang and Benyoucef (2013); Susser and Ariga

[2006); Jaiswal et al. (2010); Liv and Arnett (2000);
Flawvian et al. [2006)

As there is no standard format for dataset use case examples, this metric could not be translated to computational form

"The web crawler was configured to identify social share code from Facebook (2019) and Twitter (2019).

*The web crawler was configured for each portal to run to the dataset level page depth (in most cases three sub-folders deep).
*CKAN typically provides three contact fields: ‘contact name”, ‘contact phone’, ‘contact email’.
* N denotes population level calculation (i.e. N = all datasets); n denotes sample or subset calculation (i.e. n = sample or subset of webpages).
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Table 8: Proposal of formulas to calculate the metrics around being accessible, from Dix (2019)..
Be accessible: “data is available to the widest range of users for the widest range of purposes” (Simperl and Walker, 2019, p20):
Tbe maximum possible score for metric 10b is ‘1’ i.e. 100% of datasets;
The maximum possible score for metric 10c is also ‘1" i.e. *>1 lang attribute value=1" or ‘1 lang attribute value=0’;
The maximum possible score for metric 10e is also ‘1" i.e. 100% averaged across the four composite metrics;

The maximum mean score for this category is therefore also ‘1’.

Metric
(Simperl and Walker,
2019)

Matural language description
(Simperl and Walker, 2019)

Calculation *

Notation *

Source

Human and machine
readable non-proprietary
formats

Different formats for the

same datasets

Instructions provided

Multilingual support

Visual and hearing
impaired support

The portal uses human and machine-readable

and non-proprietary formats [e.g. C5V, XML,
RDF based formats)

The portal provides different types of formats

for the same dataset

The mechanisms for accessing and interacting

with datasets are documented

Multilingual support is available on the portal

The portal supports the visually and hearing
impaired

This metric is addressed by category 7

sum datasets available in =1 file format / sum datasets

This metric is addressed by metric 2d

portal has 1 lang attribute value {1/0)

1. sum images with <img> alt attribute text / sum images

2. sum webpages with <title> text / sum webpages

3. sum webpages with <hl>and <h2> text / sum webpages

4. sum webpages with >=1 HTMLS semantic tags / sum
webpages

mean average score for points 1,23 4

N .

Zmutstformat -1 multiformat
T
Liatasersas daTasELs

multiformat: Datasets avzilable in more than one file

format

datacets: Total portal datasets

Miang=1= multilingual = 1
Tiang-y = multilingual = 0

lang: lang attribute value
multilinguwal: Multilingual support metric score
Il alt
A==
T i
Limages-1 HMAGEE

alt: Images with <img= alt attribute text
images: Total images

b= T hitien title
I gesn1 DRGES

title: Webpages with <title> text
pages: Webpages crawled
_ I hpaa—y head

c=
X ages=1 PAGES

head: Webpages with <hl>and <h2> text
Efraras HTML

d=c
Fpages-1 PAGES

HTML: Webpages with »=1 HTMLS semantic tags
(a+b+c+d)

Fl

Primary source: Simperl and Walker (2019)

Secondary validation: NA

Primary source: Simperl and Walker (2013)

Secondary validation: Olsina {1999 in Bauer and Scharl,
2000); Sayogo et al. (2014); W3C (2018)

Primary source: Simperl and Walker (2013)

Secondary validation: Olsina (1333 in Bauer and Scharl,
2000}; Ability Net {2018); Hasan and Abuelrub [2011];
Mogzilla (2019); W3C (2019; 2015)

1The web crawler was configured for 2ach portal to run to the dataset leval page depth (in most cases three sub-folders deep).
*HTMLS semantic tags included in the web crawl included: <article> | <aside>|<details> | <figcaption> | <figure> | <footer> | <header> | <main> | <mark>|<nav>| <section> | <summarny> | <timez.
* N denotes population level calculation {i.e. N = all datasets); n denotes sample or subset calculation [i.e. n = sample or subset of webpages).
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Dix (2019) evaluates 12 open data CKAN portals based on this measurement methodology and issues
a number of recommendations, for some of the categories/dimensions identified in Publications Office
of the European Union (2020).

e Organise for use. A small proportion of datases provide web-based dataset previews; portals
using CKAN as a deployment platform can enable this functionality by making use of the
‘Datastore’ extension.

e Promote use. Contact details are missing, on average, for around one quarter of datasets;
developing an appropriate governance framework to ensure that at least one mode of
contact — email or phone —is provided to every dataset upload will help to close this gap.

e Promote use. Social share code is missing, on average, from around half of dataset or
equivalent subfolder-level webpages; deployment at CKAN or CMS template level, or
migration to a tag management platform, will allow comprehensive deployment of third-party
technology scripts.

e Be discoverable. A large proportion of datasets with scheduled update frequencies were
found to be out of date; a full audit of existing datasets followed by amendments to metadata
or implementation of required updates is necessary.

e Promote standards. For all portals, explicit versioning information is absent from the majority
of datasets or entirely missing; portal-level implementation and governance strategies, aligned
with DCAT-AP guidelines, are required to address this.

e Co-locate documentation. For all portals, explicit information on provenance is absent from
the majority of datasets or entirely; portal-level implementation and governance strategies
are required to address this.

e Linked data. Provision of data to RDF standards is still the exception rather than the norm; if
open data is to realise increased use value, continued effort to migrate towards a linked-data
model is required.

e Be measurable. Web analytics tracking is missing for some webpages for a minority of portals;
as per the solution for social share code deployment, deployment at CKAN or CMS template
level, or migration to a tag management platform will allow the comprehensive deployment
of third-party technology scripts.

e Be accessible. While findings for ‘be accessible’ are inconclusive, absence of multilingual
support and HTML5 semantic tags suggests a lack of adherence to basic accessibility norms by
many portals. Accessibility has not been comprehensively addressed here, but a focused effort
on behalf of researchers and portal providers in this area is required if portals are to conform
to the web content accesibility guidelines of the World Wide Web Consortium.

Publications Office of the European Union (2020) proposes a methodology focused on the ‘be
measurable’ dimension of Table 9. More specifically, a proposal was made for open data portals to
work on a methodology that would allow to capture reuse indicators. The methodology started with
the assessment scoping and definition of reuse metrics in line with the capabilities of the portal and
underlying technical infrastructure, followed by the collection of reuse metrics or proxies at various
levels of aggregation and the definition of actionable reuse indicators. A list of indicators was already
provided, based on a comprehensive survey of literature of data reuse guidance, going beyond open
government data. This list is provided in Table 9, inspired by some of the observable features from
other platforms where data is also used, such as GitHub. Not all features are directly related to data
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reuse. Some features, such as the number of missing values, give insight into the quality of the dataset,
instead of its usage.

Table 9: Impact assessment indicators that may be obtained via automated means (Publications Office of the European Union,
2020).

Category of feature Feature

Portal Size of repository

Number of all data files

Licence

Dominant data filetype (number of CSV and other files)

Description

Ratio of open to closed issues

Ratio of data files to all files in a repository

Problematic files with respect to a particular library

Documentation/metadata Length of the documentation

Unique URLs

Language of the documentation

Number of coding blocks (i.e. both inline and highlighting blocks)

Number of images

Broken URIS

Data files Number of rows and columns of each individual data file

Missing values

Data type of headers (i.e. check if headers are strings)

Size of each data file

Aggregated size of all the data files in the repository

4.3 A systematic literature review on automation of impact
indicators

The content of the previous section was based on previous research carried out as part of the extensive
study on the sustainability of open data portals and on data.europa.eu research on initial attempts to
automate metrics related to the certain specific dimensions it identified.
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This section performs a more systematic study of existing work, with the aim of identifying references
in the literature where the automation of impact indicators has been discussed. This systematic
literature review considers Web of Science as the main source for documents in the scientific domain.
The goal of this review is to identify relevant papers discussing computational or manual techniques
that may be used to calculate impact indicators.

Selection of sources

The literature search was carried out by using the following query on topics or titles: (‘impact indicator’
OR ‘metric’) AND ‘open data’. The title, abstract and keywords (both author-generated and
automatically generated) are considered to establish the relevance of the source. For reproducibility
purposes, the query used on Web of Science is provided as a footnote ().

This search resulted in 264 Web of Science papers. Unsurprisingly, a large number of papers identified
with this query overlap with those identified in Section 1, although Section 4 does not restrict the
search to the last 3 years. First, the title and abstract were reviewed, using the following inclusion
criteria: (1) the document should contain clear references to the impact indicators or metrics around
open government data; and (2) the document should discuss how the indicators can be calculated. The
second condition was important to filter in those documents that were actually relevant for this study,
since we are interested in how the indicators are calculated (and later how the calculation can be
automated for some of them). Where title and abstract were inconclusive, the introduction and
conclusion sections were considered.

From the initial set of 264 papers, 10 papers were retained for a more detailed reading, since they
seemed to clearly address impact indicators and how to calculate them, automatically or not (these
are marked as ‘YES’, for 3 papers), or although it was not completely clear, they seemed to propose
some types of impact indicators or some ways to calculate them, and required further reading
(7 papers, marked as ‘MAYBE’). It is important to note that from the initial list several papers that had
been identified with the proposed query in Web of Science were discarded since they dealt with
metrics that were not focused on impact but mostly on the quality of datasets (on the supply side), for
which many papers have been published. There were also several papers discussing different types of
techniques associated with linked data publishing, but not necessarily with open data portals, since
the term ‘linked open data’ has been traditionally used quite widely.

The 10 papers that were read completely are the following:

e Johnson (2016),

e Quarati and De Martino (2019),

e Silva and Kerr Pinheiro (2018),

e Abella, Ortiz de Urbina Criado and De Pablos Heredero (2018),
e Sushaetal. (2015),

e Racaetal.(2021),

e Planas and Baneres (2018),

e Zeng and Clunis (2020),

e Robinson-Garcia et al. (2017),

e Stuart (2017).

(134 https://www.webofscience.com/wos/alldb/summary/7edba31b-51a8-45fd-8cc5-0112282d530d-4289c48b/relevance/1
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The first seven publications are focused on open government data, while the last three were selected
because of their potential to provide alternative impact indicators from different areas (linked data
and data citation and bibliometrics).

Finally, the references of these papers were considered in order to identify additional papers that were
not on the list above (by using snowballing). Moreover, very recent work that had not been published
yet is taken into consideration, such as the upcoming publication from Herrera-Murillo et al. (2022).

Analysis of selected papers and proposal of indicators that can be automated
The goal of the analysis is to obtain a catalogue of the indicators and metrics discussed in the papers
and understand how these could be related to open government data initiatives. Some of these papers’
findings coincide with the analysis presented in Section 4.2, hence reinforcing some of the initial
conclusions. Also, some papers did not provide sufficient details on new indicators or on the
techniques used for automating their calculation, and therefore are not discussed much further (a brief
explanation of their content is provided at the end of this section).

The findings are grouped in the following four groups: basic metrics around portal usage and
interaction with datasets, metrics for open data APls, metrics associated to the use of open
government data in scientific contexts, and finally metrics associated with the mentions of datasets in
social networks and other external sources.

Basic metrics around the usage of the portal and interaction with datasets

Several of the papers that have been analysed discuss how to calculate metrics around the usage of
the portal and the interaction with datasets. Johnson (2016) discusses the findings resulting from the
interviews of several people responsible of municipal open data portals in Canada, and highlights the
so-called passive forms of tracking usage that consist in dataset downloads and other metrics alike,
although the paper does not provide sufficient detail on how such evaluation can be automated. They
also consider active forms of tracking that are not automated, such as engaging with data reusers more
actively.

Raca et al (2021) presents an implemented framework that is able to interact with CKAN-based open
data portals in order to calculate some basic metrics. More specifically, the metrics that are calculated
are also very simple: number of datasets, number of organisations, number of groups, number of
licenses, dataset file format types, publishers’ names, public sector bodies and types of licenses. As we
can see, these are metrics that really focus on a certain aspect of data quality on the provider side, and
do not assess the potential usage of datasets (e.g. downloads), so this is not so relevant for our study.

Abella et al. (2018) analyse several indicators from open data portals, including aspects related to how
the datasets follow the 5-star Linked Data model, the number of downloads and the thematic topic of
each dataset according to the Spanish classification for open datasets. From these indicators, the only
relevant one is the number of downloads, which we have already discussed. No further proposals of
automatable metrics are provided.

Zeng and Clunis (2020) focus the discussion not specifically on open government data, but on a very
specific type of data resource- SKOS vocabularies. This paper was selected because it mentioned in its
abstract that it defines several metrics for determining impact for this specific type of resource (SKOS

vocabularies), and that this can be done automatically. These metrics are the following: exposure
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through terminology services (facilitating its usage and findability), usage by data providers (based on
the inclusion in the metadata of datasets), mapping with other vocabularies (facilitating
interoperability) and discussion at professional conferences and in publications (which is related to
what we will discuss later on the usage of datasets in science). While not all of these indicators are
strictly related to calculating impact, they are all automatable and can provide interesting insights on
the usage and impact of these resources, which may be extrapolated to datasets.

Finally, Quarati and de Martino (2019) analyse and make recommendations on the metadata about
dataset usage that may be included in open government data portals. Their work relies on data
providers to provide this type of information, so that it can be dealt with automatically. They carry out
a specific analysis of the number of online views and the number of downloads associated to every
portal dataset. Indeed, they explain that these metrics only allow the behaviour of direct users to be
determined, while ‘a more mature measure to assess the impact of datasets on end users could take
into consideration the indirect users, those who use data indirectly, i.e. processed by intermediaries.
These values cannot be inferred from the current portals.’

Metrics for open data APIs

Not all datasets in open data portals are provisioned by means of APIs, even though the
recommendations from the open data directive for high-value datasets will probably have an impact
on the availability of APIs. Therefore, not many publications discuss this in the context of open
government data. We have selected the work presented in Planas and Baneres (2018), which can be
extrapolated to open government data. It proposes two types of metrics that can be applied to the
case of open-data APIs (and hence are not fully applicable to all open data portals, where in many
cases APIs are not available): performance metrics and semantic metrics. Performance metrics are
those that can be calculated directly at the API level:

- average response time by API;

- average response time by request/sub-request;

- average number of accessed APIs and generated sub-requests for each request;
- APl reliability;

- query history.

These metrics may not be too representative of impact, but they can provide some insight into how
data is being used, especially the query history case.

The semantic metrics may be more relevant. They show the ratio of consumed data within the global
model: based on the model that represents the relationship among data stored in one API or several
APls, semantic metrics help to analyse which entities and fields are most in demand. Among these, the
following metrics are proposed.

- Heat UML model. This metric transforms the model into a heat map where entities’
consumption is highlighted using different colors. This metric will be useful to evaluate which
data is mostly accessed.

- Entity/field consumption. Additionally, the number of requests for a specific entity or field is
shown quantitatively in the model by general requests and sub-requests. This metric is a fine-
grained view of previous metrics showing which fields are mainly used.
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- Query diagram. The open data protocol allows to merge information from different entities in
a single request. This metric focuses on showing the navigability to resolve the performed

query.
Use of open government data in (open) science

In the context of papers focusing on data citation in open science, two selected papers are relevant
and may be helpful for public administrations to automatically determine how their open datasets are
being used in the context of scientific publications.

In Robinson-Garcia et al. (2017), the possibilities of DataCite as a source for bibliometrics is discussed.
The authors point out that ‘for data citations to become a valid indicator on data reuse, a shift is
needed on the communication behaviour of researchers when citing sources, as well as on the
meaning they attach to their references’. If we extrapolate this to the use of open government data
sources, two main changes are required. First, open government data publishers should provide a
means to associate persistent identifiers (e.g. digital object identifiers) to the datasets that they
publish, as discussed in recommendation 10 of Publications Office of the European Union (2022b), so
as to facilitate the tracking of their mentions in the literature. Such a tool is already in place for some
datasets in data.europa.eu, as discussed in the aforementioned document, as well as by some
municipalities who have started applying these recommendations (e.g. the city of Zaragoza in their
community site at Zenodo (=), although other systems such as DataCite may be used for this purpose).
Second, researchers making use of open government datasets should be made aware of the existence
of these persistent identifiers and use them formally, in the reference section, instead of the URLs of
the datasets as footnotes or inside the text. This way, the usage of such datasets in scientific
publications may be calculated automatically using the means provided by these services (e.g. the
DataCite REST API (=), the Zenodo REST API (%), the OpenAIRE Research Graph (=2)). An important
aspect to note is that most of the metadata items required by these systems (Zenodo, DataCite, etc.)
are compliant with those filled-in in DCAT-AP. This could be similar for other sources such as Google
Scholar, as discussed by Herrera-Murillo et al. (2022), although the authors do the analysis manually
in their paper.

Mentions of open government data in social networks

In the recent paper of Herrera-Murillo et al (2022), resulting from the ODECO doctoral network (),
the authors explore the activity generated by national open data initiatives in Europe in a social
network such as Twitter during the year 2021, by obtaining data from the Twitter APl. Some of the
variables considered in this study and for which automation was provided were the number of relevant
tweets, the number of tweets by portal account, the number of users posting tweets and the number
of interactions generated by tweets (sum or retweets, replies, quotes and likes). They also explore the
mentions of open government datasets in the scientific space in Google Scholar, with the metric of
number of items in Google Scholar citing the portal, although these values are obtained manually. Then

(33%)  https://zenodo.org/communities/zgz/
(%) https://api.datacite.org/

(*37)  https://developers.zenodo.org/

(138)  https://graph.openaire.eu/

(13%)  https://odeco-research.eu/
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all these values are used to provide a characterisation of different portals, finding 5 main clusters
among the 27 national open data portals explored.

Publications discarded after full-text reading

As discussed above, several publications were discarded after full-text reading, since they did not
provide any detailed discussion on how to automate the calculation of metrics or indicators.

- Silva and Kerr Pinheiro (2018) review existing frameworks for open government data but do
not provide specific indicators associated with impact assessment, despite what was discussed
in the abstract.

- Susha et al. (2015) discuss five open data benchmarks available at the time of writing the
publication: the Open Data Readiness Assessment, the Open Data Barometer, the Open Data
Index, the PSI Scoreboard and the Open Data Economy benchmarking research (by Capgemini
Consulting). It focuses on analysing their methodologies and putting them in the context of
academic theories, but does not provide any discussion on the automation of metrics.

4.4 Conclusion: considerations for the automation of impact
indicators

The literature review, as discussed in Sections 4.2 and 4.3, shows the state of play regarding impact
assessment of open data, with a focus on which indicators may be obtained automatically and
therefore allow for a more efficient and up-to-date calculation. The reviewed papers show that the
number of dataset downloads can be generated automatically relatively easily. Regarding API metrics,
the limited relevant literature provides examples such as a Heat UML Model, a heat map which allows
to evaluate which data is mostly accessed. Finally, the literature shows how to gain insight on where a
dataset is used in science or mentioned on social media.

Based on the literature review, some recommendations are provided for data providers and
intermediaries in order to facilitate the process of automatically obtaining impact indicators.

In general, two groups of approaches can be distinguished, depending on whether this is done by data
publishers or by intermediaries.

- Onthe supply side, publishers should continue providing explicitly, as part of the metadata of
their datasets and catalogues, basic metadata related to the number of views and downloads
associated with each dataset. They should also provide, if possible, as much data as possible
obtained from website analytics methods, which generate logs that can be useful to
understand user behaviour, and inform process and platform improvements. Finally, they may
also decide to provide APIs to access their data, together with the metrics associated with their
usage, since APIs provide many more possibilities for reporting data usage, as explained by
Planas and Baneres (2018).

- On the demand side, data intermediaries may also develop crawlers, harvesters, and search
engines that provide appropriate data identifiers and metadata. These crawlers and harvesters
may check data usage in scientific literature and in social networks, among other things, as
described in some of the papers that have been discussed. Search engines themselves could
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use analytics to gain insight into queries, search patterns, user journeys, and improve dataset
use.

More specifically, we recommend that data providers and intermediaries add (using automated tools)
the following elements to their open data platforms, as part of the explicit metadata provided with
their datasets.

- Number of downloads and visits for each dataset.

- Aggregated number of downloads and visits for each dataset on the different portals where it
is published (e.g. those from a municipality that are aggregated by their corresponding
national data portal and finally by data.europa.eu).

- Availability of datasets in other general-purpose or community-specific services. For instance,
availability of the datasets in GitHub, Zenodo, thematic data portals (e.g. environment), search
engines, etc.

- Availability of libraries (e.g. in GitHub repositories, specific Python libraries) that allow making
use of the datasets.

- Explicit links among datasets (outgoing and incoming) and with existing vocabularies.

- Generation of persistent identifiers and times that a dataset is referenced in scientific
literature, in social networks or in other information resources using those identifiers.

- Query history for dataset search in open data portals.

- Query history on API calls in the data APIs of open data portals or services.

- Statistics of consumption of API calls, with details on requested resources and requested
attributes/fields.

Many of the indicators proposed in Section 2 and Section 3 can thus be measured with automated
tooling if open data portals and open data intermediaries enable and publish certain (meta) data.
Automation could play a valuable role in measuring open data impact after a clear connection between
the number of use cases (or users) and actual impact has been established.
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5 Conclusions

This report is the first in a series of four that should establish a common method to assess the impact
of open data. As a first step, this report provides an overview of existing academic literature on the
impact of open data, the impact of open data on open data portals, the impact via intermediaries and
ways to measure impact with automated tooling.

Assessing the impact of open data is particularly challenging given its breadth. By definition, it
potentially reaches every corner of the European economy and society. Impact assessments often have
a more narrowly defined impact area. For instance, an impact assessment report estimated that the
EU ecodesign regulation had saved some 1037 terawatt hours of primary energy by 2020 ().
Although ecodesign impact assessment is an enormous task, the methodology for the impact
assessment itself is straightforward: the goal of the regulation is to save energy and the impact
assessment evaluates how much energy is saved.

Additionally, measuring the impact of open data is challenging because it is hard to pinpoint what it is
that needs to be evaluated. Instead of assessing the impact of the open data directive, the challenge
is to evaluate all impact that is created with open data. Consequently, the impact of open data cannot
be attributed to a specific sector or domain. Since open data can be about anything, its impact can too.
How do you compare a transportation app that saves time and a medicine app that improves public
health with economic benefits?

The literature reflects this ubiquity as well, as contemporary frameworks to measure the impact of
open data currently used by countries, academia and other stakeholders use different definitions for
the impact of open data that often evaluate social, political, economic and environmental impacts.
What is needed is a common definition of open data that is able to reflect the multitude of ways in
which open data achieves impact. In the absence of a common definition, we recommend structuring
the impact assessment in line recommendations on how they can be structured, as described in the
better regulation guidelines and toolbox (), as they serve as the golden standard in the EU when
preparing new initiatives. This means that the impact of open data would be classified as social,
economic and environmental impact.

The lack of a common framework does not mean that the impact of open data is currently not being
measured. Quantitative data about the impact of open data is available. User statistics, such as the
number of users, the number of downloads and the number of reuse cases on open data portals and
open data intermediaries provide bigger and smaller breadcrumbs to measure the path from open
data to impact. Moreover, these breadcrumbs can often be tracked in automated ways. The downside
is that user statistics on open data portals and open data intermediaries do not actually measure
impact. User statistics are valuable proxies that provide an indication of the impact of data, but the
precise way in which impact is generated remains unclear.

There exists a wealth of qualitative information on open data use cases that can complement the
guantitative user statistics. The main challenge ahead is to find ways to connect these data points to

(19)  Ecodesign impact accounting annual report 2020: https://op.europa.eu/en/publication-detail/-/publication/568cac02-5191-11ec-
9lac-0laa75ed71al/language-en.

(}41)  https://ec.europa.eu/info/law/law-making-process/planning-and-proposing-law/better-regulation-why-and-how/better-regulation-
guidelines-and-toolbox_en
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obtain genuine insights about the impact of open data. The question is not just how often a dataset
has been used for reuse, but also what the impact of the reuse case was on society. Open data research
frameworks such as the ODM recognise this need too: instead of merely providing reuse cases,
countries are asked to explain how impact is created through these use cases.

If the impact of specific use cases could be established in a consistent matter, then the combination of
user statistics and use cases would be a solid fundament for an open data impact assessment.
However, (financial) data of use cases needs to be evaluated to assess the impact of open data use
cases. As it stands, many (commercial) open data users keep such KPlIs to themselves, since it might
serve as a competitive advantage to others.

Further research into the representativeness and completeness of use cases is required to be able to
go from estimating the impact of a specific use case to knowing what the general impact of open data
is. If information about the number of use cases is available, along with impact estimates for a number
of use cases, then the general impact of open data could be extrapolated from these estimates.
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Appendices

Annex | — Methodology for inventory of national and local open
data portals

1. Selection of national open data portals

As regards the national level, open data portals are investigated according to an aggregated selection
method, based on the results of the Open Data Maturity Index (latest edition: 2021). Starting from the
general assumption that top-scoring countries on specific questions have a higher probability of
collecting and publishing statistics about the reuse and impact of open data, the following approach is
proposed.

First, the aggregate ranking is created based on the following selected questions from the Open Data
Maturity Index Table 10.

Table 10: Selected questions from the 2021 Open Data Maturity Index

Question

31. At the national level, are there any processes running to estimate the level of reuse of your
country’s open data (such as monitoring, surveys, web analytics or catalogues of apps that use the
data)?

(Dimension 2: Open data impact; 2.1 Strategic awareness)

34. Do you have a methodology in place to estimate the impact of open data in your country?
(Dimension 2: Open data impact; 2.1 Strategic awareness)

38. Have you or other public bodies launched or performed any activities in the past year to assess
the political impact of open data (such as systematic monitoring, commissioning studies, surveys)?
(Dimension 2: Open data impact; 2.2 Political impact)

44. Have you or other public sector stakeholders active in this field launched or performed any
activities in the past year to monitor the social impact of open data (such as systematic monitoring,
commissioning studies, surveys)?

(Dimension 2: Open data impact; 2.3 Social impact)

48. Have you or other public sector stakeholders active in this field launched or performed any
activities in the past year to monitor the environmental impact of open data (such as systematic
monitoring, commissioning studies, surveys)?

(Dimension 2: Open data impact; 2.4 Environmental impact)

53. Have you or other public sector stakeholders active in this field launched or performed any
activities in the past year to monitor the economic impact of open data (such as systematic
monitoring, commissioning studies, surveys)?

(Dimension 2: Open data impact; 2.5 Economic impact)

73. Does the national portal have a designated area to showcase use cases?
(Dimension 3: Open data portal; 3.1 Portal features)

74. Does the national portal provide the possibility for users to submit their own use cases?
(Dimension 3: Open data portal; 3.1 Portal features)
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Question

75. Does the national portal reference the data sets that the showcased use cases are based on?
(Dimension 3: Open data portal; 3.1 Portal features)

81a. Do you perform any activities to gain insight into the portal’s usage (e.g. web analytics, surveys,
or analysis of social media feeds)

(Dimension 3: Open data portal; 3.2 Portal usage)

The 12 top-scoring countries are selected for further analysis.

In order to validate the underlying assumption of the selection method, the open data portals of the
bottom-five countries regarding the presence of a dedicated statistics/impact/reuse section were
scanned as well. This resulted in one anomaly: Georgia.

The third source is an open call to the open data community to provide suggestions of relevant data
portals to include in the scan. (see Figure 28). The call was launched on 6 June 2022 using the
collaboration channel on the data.europa virtual workspace and social media accounts.

ook data.europa.eu
cu .
eu @EU_opendata

Do you know #OpenDataPortals across Europe with
sections showing;:

1) open data #reuse cases and/or
2) indicators on open data #impact?
Help the data.europa team develop a new open data

impact assessment methodology, share good
Hexamples by 20 June 2022 by replying below

4:00 PM - Jun 8, 2022 - Emplifi

17 Retweets 2 Quote Tweets 19 Likes

Figure 28: Call for input to the open data community

2. Selection of local open data portals
Municipal open data portals were selected in two steps.

a. A quick scan of 16 key local open data portals selected in previous research reports on open data
in cities (»2). The quick scan assesses whether the portals contain a section on user statistics, reuse
cases or other KPIs related to open data impact. Following this assessment, Barcelona, Berlin,
Dublin, Florence, Helsinki region, Lisbon, Paris and Vienna were selected.

b. Through the community call (see description above), members of the open data community
suggested to include the following portals in the analysis: Barcelona, Bordeaux, Eindhoven,
Florence, Helsinki region, Madrid and Zaragoza. Barcelona, Florence and the Helsinki region had
also been selected in step a.

(}?)  https://data.europa.eu/sites/default/files/edp_analytical_report_n6_-_open_data_in_cities_2_-_final-clean.pdf;
https://data.europa.eu/sites/default/files/edp_analytical_report_n4_-_open_data_in_cities_v1.0_final.pdf
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3. Analytical framework

The following analytical framework is used for the analysis of the selected portals:

® Reuse case observatory

O

O

Present (yes/no);

Documented characteristics, e.g. type of reuse (app/visualisation/article/report etc); (number
of) data sources used; (policy) category; type of reuser (government/business/civil
society/data journalist etc.)

Employed methodology / instructions to data reusers

Place of publication: dedicated page/feature on homepage/ in submenu/featured in dedicated
articles, etc.

e Reuse statistics / impact indicators

O

@)

@)

@)

@)

O

Types, e.g. number of reuses; number of reusers

Automated (yes/no)

Place of publication: dedicated page/feature on homepage/ in submenu/featured in dedicated
articles, etc.

Indicators linked to economic impact

Indicators linked to social impact

Indicators linked to environmental impact

e Reports on open data impact/reuse published on the portal

@)

O

O

O

Date

Focus

Frequency/recurring

Methodology/indicators used (including links to economic, social and environmental impact)

e Conclusion: what methods and indicators does a country use to measure and showcase the impact

of their open data portal?

4. Language considerations

Linguistic barriers must be taken into consideration when analysing open data portals from a large

array of European countries. The first tool to take advantage of is the embedded English version of the

portals’ websites. When these are not available, multilingual neural machine translation services (e.g.

Google Translate) are employed.

In addition to this, and to further corroborate the results, the research team boasts an inclusive

multicultural team, available to actively help dispel linguistic doubts and provide their expertise as

native speakers.
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Annex |l — Results of national portals’ quick scans

The results of the quick scan are largely in line with the findings of the ODM aggregate score insofar as a majority of surveyed portals have dedicated use
case repositories and use(r) statistics pages. In a small number of cases (e.g. that of Greece), portal administrators indicated on the ODM that processes
were running to track portal use and data reuse, but these features could not be found on the portals. It is possible that the results of these analyses are
distributed internally but not made available for public viewing. The quick scan of the bottom five countries validated the ODM-based selection method, as
little to no impact-focused features were found on these portals.

Country (o]]\Y) Reuse case Use(r) Report(s) CEGERS

aggregate  section statistics on impact

url portal
score

Cyprus 200 yes yes yes

https://www.data.gov.cy/?lang

uage=en

Germany 200 yes no no The German response to the Open Data Maturity Assessment indicated that the

https://www.govdata.de country had implemented mechanisms for tracking portal use, suggesting that
these data may be distributed internally but not made available to the public.

Estonia 200 yes yes yes

https://avaandmed.eesti.ee

Spain 200 yes yes no
https://datos.gob.es/en

Finland 200 yes yes no
https://www.avoindata.fi/en

France 200 yes yes no
https://www.data.gouv.fr/en

Greece 200 no no no The Greek response to the Open Data Maturity Assessment indicated that the

https://data.gov.gr country had processes running to track portal use and data reuse, but these
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Report(s)
on impact

Remarks

features could not be found on the portal. It is possible that the results of these
analyses are distributed internally but not made available for public viewing.

Croatia 200 yes yes no

https://data.gov.hr/en

Ireland 200 yes yes no The Irish Open Data Unit is in the process of conducting an impact study.

https://data.gov.ie

Italy 200 no no no

https://dati.gov.it

Lithuania 200 yes yes no The portal has no statistics dashboard, but statistics are compiled in an annual

https://data.gov.lt/?lang=en report.

Netherlands 200 yes yes yes

https://data.overheid.nl/en

Poland 200 yes no no The Polish response to the Open Data Maturity Assessment indicated that the

https://dane.gov.pl/en country had implemented mechanisms for tracking portal use, suggesting that
these data may be distributed internally but not made available to the public.

Ukraine 200 no yes yes The server on which the portal is hosted does not allow access at the time of

http://data.gov.ua

https://diia.data.gov.ua

writing this report. Some portal features were assessed using an archived
version of the statistics page saved on 23 February 2022.

Czechia, Norway, Romania, Sweden, Austria, Bulgaria, Montenegro, Denmark, Luxembourg, Slovenia, Hungary, the UK, Latvia and Portugal have intermediate scores

ranging from 120 to 190. Therefore, these countries are not included in the quick scan.

Belgium
https://data.gov.be/en

100

yes

no

no

Visitors to the site may download the results of a 2021 survey of users and
contributors in spreadsheet format.
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Country ODM Reuse case Use(r) Report(s) FEGERS
aggregate  section statistics on impact

url portal

score

Switzerland 100 yes no no
https://opendata.swiss/en

Malta 70 no no no
https://open.data.gov.mt

Iceland 30 no no no
https://opingogn.is

Georgia 30 yes yes no Although the portal has a designated reuse section, this page has been ‘in

https://www.data.gov.ge development’ since at least March 2016, and does not list any cases. Portal
administrators indicated on the Open Data Maturity Index that they ‘did not
know’ whether processes for estimating reuse were running.

Slovakia 20 yes no no
https://data.gov.sk/en
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Annex Ill — Results quick scan local portals

Amsterdam
https://data.amsterdam.nl

Barcelona
https://opendata-ajuntament.barcelona.cat/en

Berlin
https://daten.berlin.de

Copenhagen
https://www.opendata.dk/city-of-copenhagen

Dublin
https://data.smartdublin.ie

Florence
https://opendata.comune.fi.it

Gdansk
https://www.gdansk.pl/en

Ghent
https://data.stad.gent

Helsinki Region
https://hri.fi/en_gb

Lisbon
https://lisboaaberta.cm-lisboa.pt/index.php/en

no

yes

yes

Not applicable

no

no

no

no

yes

yes

no

yes

no

Not applicable

yes

yes

no

no

yes

yes

no

no

yes

Not applicable

no

no

no

no

no

no

Also proposed through the call to the open data
community.

Use and user statistics may be downloaded in CSV
format.

The former open data portal of the city of Copenhagen,
https://data.kk.dk, has been integrated into the national
open data portal of Denmark.

Also proposed through the call to the open data
community.

Also proposed through the call to the open data
community.

The range of available user statistics is limited.
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London
https://opendata.london.ca

Paris
https://opendata.paris.fr

Stockholm
https://dataportalen.stockholm.se/dataportalen

Thessaloniki
https://opendata.thessaloniki.gr/en

Vienna
https://digitales.wien.gv.at/en

Vilnius
https://api.vilnius. It

Madrid
https://datos.madrid.es/portal/site/egob

Bordeaux
https://opendata.bordeaux-
metropole.fr/pages/accueil

Eindhoven
https://data.eindhoven.nl/pages/home

Zaragoza
https://www.zaragoza.es/sede/portal/datos-
abiertos/

no

yes

no

no

yes

no

yes

yes

yes

yes

no

no

no

no

no

no

no

no

no

yes

Jata eurepa.eu

no
no
no
no
no
no
no

no

no

no

One statistic regarding dataset popularity by downloads
is available on the homepage.

Proposed through the call to the open data community.

Proposed through the call to the open data community.

Proposed through the call to the open data community.

Proposed through the call to the open data community.
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Annex IV—Impact measurement on national and local open data portals

Impact type/indicator name
CYPRUS

Metric/question

Sources

Remarks

General/reuse description

All reuse cases include a short general description

Data reusers

The portal allows new reuse
cases to be submitted for
inclusion via a specific form.

General/reuse type

All reuse cases are tagged according to one of the following reuse types:
mobile app, web app, desktop app, internet service, G2G app, i0OS, android,
web platform, dashboard, internal control system, website, Windows.

Data reusers

Fixed typology by portal
provider

General/reuse theme

All reuse cases are tagged according to one of the following themes:
government and public sector; transportation; provinces, municipalities and
zones; energy; justice, legal system and public safety; health; environment;
education, culture and sports; population, society and employment; economy
and finance; agriculture, fisheries, forestry and food; science and technology.

Portal team

Fixed typology by portal
provider

General/detailed cases

Selected reuse cases are described in more detail.

Additional research by
portal team

Presented in a dedicated articles
section

General/links to datasets

Links to source datasets are provided for some highlighted reuse cases.

Data reusers

Presented in a dedicated articles
section

General/number of reuse
cases

Cumulative number of featured reuse cases since mid-2016.

Portal statistics

It is unclear whether this
tracking is done automatically.

General/requests for data

The portal tracks number of requests submitted for data since mid-2016.

Portal statistics

Relevant for estimated, not
realised impact

General/dataset ranking

The portal provides a ranking of datasets based on the number of user visits.

Portal statistics

Somewhat relevant for
estimated, not realised impact
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Impact type/indicator name
Economic/use of open data

Jata eurepa.eu

Metric/question

State whether your organisation/business owns/publishes/updates/uses
open data and/or further open data (i.e. is a user of public information or
has information in the market).

To what extent would you say that you use open public sector data for the
operation of your business/organisation?

Please indicate the categories or domains of open data that you or your
organisation (organisation, business, link, etc.) have/have used or are
currently using.

What percentage of the data used by your organisation/business is
classified in the open data category?

For which of the following activities/actions do you use open data:
research and development / creation of new products/services,
development/creation of new applications, to improve existing
products/services, optimisation of internal processes, to inform the
public/users of services etc., data as a service, other, | do not know.
State whether your organisation/business produces data itself.

Sources
Survey of data reusers

Remarks

12 categories of open data were
provided as choices for the third
indicator; these are the same
categorisations applied to reuse
cases.

Economic/created jobs

Would you say that new jobs have been created (directly or indirectly) in
your company/organisation due to the possibility of exploitation/reuse of
open data?

If so, how many new posts have been created in recent years?

Survey of data reusers

Economic/future jobs

Does your organisation/company plan to hire additional people who will
deal either directly or indirectly with the use/reuse of open data in the
next 2 years?

If so, how many new jobs are expected to be created?

Survey of data reusers

This indicator refers to
estimated impact.

Economic/general turnover

What is the range of the average annual capital turnover of your
organisation/business for the last 5 years (or if the company is less than
5 years old, since its inception)?

Do you believe that the availability or lack of availability of open public
data affects the turnover of your organisation/business?

Survey of data reusers
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Impact type/indicator name
Economic/direct turnover

Jata eurepa.eu

Metric/question

What percentage of your turnover for 2020 (or 2019 if the 2020 data is not
yet available) do you estimate is directly related to the reuse of open data
resources?

Sources
Survey of data reusers

Remarks

Economic/indirect turnover

What percentage of your turnover for 2020 (or 2019 if the 2020 data is not
yet available) you estimate is associated with indirect benefits from the
reuse of open data resources: performance benefits, production benefits,
time benefits?

Survey of data reusers

Economic/estimated
turnover

Do you think that having more data would positively affect the turnover of
your organisation/business?

If ‘Yes’, what is the projected annual growth (%) of turnover associated
with open data for the next 2 years?

Survey of data reusers

This indicator refers to
estimated impact.

General/benefits of using
open data

What, in your opinion, are the main advantages/benefits arising from
making open data available for further use? Enhancing transparency and
accountability of the public sector; reducing operating costs of the public
sector; improving the quality of state services; facilitating citizens’
interaction with government; encouraging entrepreneurship; creating new
businesses (including start-ups); encouraging research, development, and
innovation; improving the decision-making processes of public bodies;
other; | do not know.

Indicate how important each advantage you have chosen in the above
question is.

Survey of data reusers

Survey participants were asked
to assign each advantage a
number between one and five,
where one was ‘not at all’, four
was ‘very important’ and five
was ‘l do not know.’

This indicator refers to
estimated impact.

Economic/business benefits

What, in your opinion, are the general benefits of exploiting/reusing open
data for an enterprise/organisation? Production/creation of new products,
applications, or services; enhancing knowledge for specific sectors/areas
(e.g. tourism); improved business activities; improving competitiveness;
reduction of resources needed to conduct various studies (e.g. market
analysis); increased revenue/sales; possibility of new studies; other; | do
not know.

Survey of data reusers

This indicator refers to
estimated impact.
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Impact type/indicator name
Social/social groups
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Metric/question

Based on your experience, do you think there are any specific social groups
that benefit from the use of open data and its availability for exploitation,
i.e. reuse?

If so, which social groups do you think benefit from it? Elderly people;
people with disabilities or other special needs; refugees and/or asylum
seekers; immigrants (third-country nationals); children and adolescents;
victims of violence or exploitation; other.

Sources
Survey of data reusers

Remarks

For the second indicator,
participants were asked to
assign each social group a
number between one and five,
where one was ‘do not benefit
at all’, four was ‘benefit very
much’ and five was ‘I do not
know.’

This indicator refers to
estimated impact.

Social and environmental/
groups

In general, to what extent do you consider open data to have helped the
following: inclusion of marginalised/vulnerable groups in society; raising
public awareness about housing opportunities and the real estate market;
meeting social challenges; citizens’ perception of water and air quality;
citizens’ perception of the various forms of pollution; promoting and
supporting the use of environmentally friendly means of transport; better
waste management; use of alternative energy sources.

Survey of data reusers

General/impact evaluation

Finally, how do you assess the impact of open data on the Cypriot economy
and society? Very negative; negative; neither negative nor positive;
positive; very positive; | do not know.

Survey of data reusers

GERMANY

General/number of reuse
cases

Cumulative number of featured reuse cases

Portal statistics

General/reuse description

All reuse cases include a short general description

Data reusers or portal
team

The portal allows new reuse
cases to be submitted for
inclusion via a general contact
form.
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Impact type/indicator name

General/reuse type
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Metric/question

All reuse cases are tagged according to one of the following reuse types:
website, visualisation, tool, concept, mobile app, scientific publication,
miscellaneous.

Sources
Data reusers or portal
team

Remarks
Fixed typology by portal
provider

General/reuse theme

All reuse cases are tagged according to one of the following themes:
population and society; education, culture and sport; health; agriculture,
fisheries, forestry and food; government and public sector; regions and cities;
environment; traffic; economy and finance; science and technology.

Data reusers or portal
team

Fixed typology by portal
provider

General/reuse platform

All reuse cases are tagged according to one of the following systems: web,
Android, iOS, other.

Data reusers or portal
team

Fixed typology by portal
provider

General/reuse keywords

’

Most reuse cases are tagged with keywords such as ‘bicycle’, ‘climate change
or ‘water’.

Data reusers or portal
team

General/links to datasets

Links to source datasets are provided for some reuse cases.

Data reusers or portal
team

ESTONIA

General/reuse description

All reuse cases include a short general description

Portal team or data
reusers

General/dataset ranking

The portal provides a ranking of datasets based on the number of user
downloads in the past 30 days.

Portal statistics

Relevant for estimated, not

realised impact

General/keyword ranking

The portal provides a ranking of the 100 keywords most frequently searched
for by portal visitors over the last 28 days.

Portal statistics

Somewhat relevant for

estimated, not realised impact
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Impact type/indicator name
General/reuser groups
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Metric/question
Who are the main reusers of open data (e.g. universities, students, start-ups)
and who could be reusers?

Sources
Surveys of public
sector agencies

Remarks

Surveys were conducted in 2020
and 2021. Both consisted of
seven open-ended questions,
but the exact wording of the
2021 questionnaire is not
included in the published report.
The report’s conclusions imply
that the questions asked were
similar or identical.

The first part of the question is
relevant for realised impact,
whereas the second part refers
to estimated impact.

General/support to reusers

- Why have you made the data available as open data? Is it possible for
those interested in reusing data to request access to data that is not
available today?

- How do you present existing data to potential stakeholders (e.g.
information day, press releases, publication on a website or information
portal)?

- How satisfied are users with the open data published by your organisation?

- Does your organisation have the ability to provide support to consumers of
open data (consulting, user manuals)? If not, why would you need
support/assistance to achieve this capability?

Survey of public sector
agencies

These indicators can be
considered as moderating
variables affecting the impact of
data publication.

Public sector
impact/government benefits

What benefits have you received from the disclosure of open data (e.g.
reduced number of requests for information and response times, reuse of
data, positive image)?

Survey of public sector
agencies

General/portal quality

Visitors are asked to rank the portal’s quality on a ten-point scale and given
the option to provide additional written feedback.

Portal feedback
button/pop-up

This indicators can be
considered as a moderating
variable affecting the impact of
data publication.
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Impact type/indicator name
SPAIN
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Metric/question

Sources

Remarks

General/reusers

The total number of reuse companies .

Portal statistics

The portal tracks the number of
known reusing companies since
January 2017.

General/reuser description

All reuse companies are briefly profiled.

Data reusers

New companies may submit
themselves for inclusion via a
specific form.

General/reuser theme

All reuse companies are tagged according to one or more of the following
themes: science and technology, economy, environment, public sector, rural
environment, society and well-being, urban planning and infrastructure,
housing, culture and leisure, transportation, industry; tourism, demographics,
trade, education, employment, health, sport, energy, legislation and justice,
security.

Data reusers

Fixed typology by portal
provider

General/reuser age

All reuse companies are tagged according to the amount of time they have
been established: less than 5 years, from 5 to 10 years, from 10 to 20 years,
more than 20 years.

Data reusers

Fixed typology by portal
provider

General/reuser keywords

Most reusing companies are tagged with keywords such as ‘cartography’,
‘smart farming’ or ‘winemaking’.

Portal team

General/number of reuse
cases

Cumulative number of featured reuse cases

Portal statistics

The portal tracks the number of
known reuse cases since March
2013

General/reuse description

All reuse cases include a short general description.

Data reusers

The portal allows new reuse
cases to be submitted for
inclusion via a specific form

General/reuse theme

All reuse cases are tagged according to the same themes used for reusing
companies.

Data reusers

Fixed typology by portal
provider

General/reuse platform

All reuse cases are tagged according to one or more of the following
platforms: website, Android, iOS, desk, mobile web, Windows, MacOS, mobile
(native), Linux, Symbian, other.

Data reusers

Fixed typology by portal
provider
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Impact type/indicator name

General/reuse keywords
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Metric/question
Most reuse cases are tagged with keywords such as ‘Madrid’, ‘geospatial data’
or ‘beaches’.

Sources
Portal team

Remarks

General/links to datasets

Case subpages consistently contain links to source datasets.

Initiative leaders

Fixed typology by portal
provider

General/highlighted cases

Certain reuse cases are highlighted separately and described in greater detail.

Additional research by
portal team

Presented in separate news,
newsletters and blog sections

General/dataset ranking

The portal provides a ranking of the 10 most-visited datasets since 1 January
2016 with the option to see the most-visited datasets in any month within
that date range.

Portal statistics

Somewhat relevant for
estimated, not realised impact

FINLAND

General/number of reuse
cases

Cumulative number of featured reuse cases

Portal statistics

General/reuse description

All reuse cases include a short general description.

Data reusers

The portal allows new reuse
cases to be submitted for
inclusion via a specific form

General/reuse theme All reuse cases are tagged according to one or more of the following themes: | Portal team Fixed typology by portal
regions and cities; transportation; environment and nature; population and provider
society; economy and finance; government and public sector; built
environment and infrastructure; culture, art and leisure; health; travel and
tourism; education and sports; science and technology.

General/reuse platform All reuse cases are tagged according to one of the following platforms: Portal team Fixed typology by portal
Android, iOS Apple, Windows, Mac OS X, other. provider

General/reuse keywords Most reuse cases are tagged with keywords such as ‘visualisation’, ‘Helsinki’ Portal team

or ‘linked data’.

General/links to datasets

Case subpages consistently contain links to source datasets.

Data reusers

General/data by
administrative sector

The portal tracks the distribution of data uploads across 11 administrative
sectors and 31 subsectors.

Portal statistics

Measures data publication, not
impact, but could prove useful
to track reuse across sectors.

General/downloads

The portal provides a ranking of the nine datasets with the most cumulative
downloads.

Portal statistics

118




Impact type/indicator name

General/page visits
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Metric/question
The portal provides rankings of the 20 datasets with the most page visits in
the past week, month or year.

Sources
Portal statistics

Remarks

General/keyword ranking

The portal provides a ranking of the 20 keywords most frequently searched
for by portal visitors over the last week, month or year.

Portal statistics

Somewhat relevant for
estimated, not realised impact

FRANCE

General/number of reuse
cases

Cumulative number of featured reuse cases

Portal statistics

General/reuse description

All reuse cases include a short general description

Data reusers

The portal allows new reuse
cases to be submitted for
inclusion via a specific form

General/reuse theme

All reuse cases are tagged according to one or more of the following themes:

health, transport and mobility, land use planning and housing, food and
agriculture, culture and leisure, economy and business, environment and
energy, employment and training, politics and public life, security, education
and research, society and demography, law and justice, open data tools,
other.

Data reusers

Fixed typology by portal
provider

General/reuse type

All reuse cases are tagged according to one of the following types:
application, visualisation, API, paper, blog article, press article, idea.

Data reusers

Fixed typology by portal
provider

General/links to datasets

Case subpages consistently contain links to source datasets.

Data reusers

General/dataset ranking

The portal provides rankings of datasets based on the number of downloads
and unique downloads.

Portal statistics

CROATIA

General/reuse description

All reuse cases include a short general description.

Data reusers or portal
team

The portal allows new reuse
cases to be submitted by logged-
in users

General/reuse fee

All reuse cases are tagged as being either free or paid.

Data reusers or portal
team

Fixed typology by portal
provider
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Impact type/indicator name
General/highlighted cases
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Metric/question
Certain reuse cases are highlighted separately.

Sources
Portal team

Remarks

Presented in a separate section
labelled ‘Examples of good
practice’

General/reuse additions by
type

The portal tracks added reuse cases by type since December 2021.

Portal statistics

No new cases have been added;
all are applications

General/dataset suggestions

The portal tracks new and resolved suggestions for datasets since January
2022.

Portal statistics

IRELAND

General/number of reuse
cases

Cumulative number of featured reuse cases

Portal statistics

General/reuse description

All reuse cases include a short general description.

Data reusers

The portal allows new reuse
cases to be submitted for
inclusion via a specific form

General/reuse keywords

Most reuse cases are tagged with keywords such as ‘archaeology’, ‘transport
or ‘marine’.

’

Data reusers

Keywords are suggested by
submitters of reuse cases

General/highlighted cases

Certain reuse cases are highlighted separately.

Selection by portal
team

Presented in a separate ‘Impact
stories’ section

General/requests for data

The portal tracks number of requests submitted for data and status of
requests between August 2016 and September 2021.

Portal statistics

Relevant for estimated, not
realised impact

General/dataset ranking

The portal provides a ranking of the top 10 most-viewed datasets.

Portal statistics

Somewhat relevant for
estimated, not realised impact

General/dataset ranking

The portal provides a ranking of the top 10 most-downloaded datasets.

Portal statistics

General/keyword ranking

The portal provides a ranking of the 10 keywords most frequently searched
for by portal visitors.

Portal statistics

Somewhat relevant for
estimated, not realised impact

LITHUANIA

General/number of reuse
cases

Cumulative number of featured reuse cases

Portal statistics
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Impact type/indicator name
General/reuse type

Jata eurepa.eu

Metric/question
Cases are subdivided into ‘examples of data use’ and ‘developed
applications’.

Sources
Data reusers or portal
team

Remarks

General/reuse description

All reuse cases include a short general description.

Data reusers or portal
team

The portal allows new reuse
cases to be submitted by logged-
in users

General/reuse benefits

The benefits of some reuse cases are specified without a predefined
categorisation.

Data reusers or portal
team

General/reuse beneficiaries

The beneficiaries of some reuse cases are specified without a predefined
categorisation.

Data reusers or portal
team

General/links to datasets

Some case subpages contain links to source datasets.

Data reusers or portal
team

General/additions to data by

New dataset additions in 2021 were tracked in each of the following themes:

2021 Review of Public

Measures data publication, not

theme economic activity and business, economics and finance, environment, state Sector Data Opening impact, but could prove useful
and public administration, transport and communication, healthcare, social (Belickas, 2022) to track reuse across categories.
security, education.

NETHERLANDS

General/number of reuse
cases

Cumulative number of featured reuse cases

Portal statistics

General/reuse description

All reuse cases include a short general description.

Data reusers

The portal allows new reuse
cases to be submitted for
inclusion via a specific form

General/reuse theme

All reuse cases are tagged according to one of the following themes: nature
and environment, traffic, care and health, management, education and
science, economy, space and infrastructure, housing, culture and recreation,
finance, public order and safety, agriculture, migration and integration, social
security. 10 of these themes have between one and four subthemes for
further filtering.

Data reusers

Fixed typology by portal
provider

General/dataset ranking

The portal provides rankings of the top 10 most-viewed datasets each year
from 2016 to 2021.

Portal statistics

Somewhat relevant for
estimated, not realised impact
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Impact type/indicator name
General/keyword ranking
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Metric/question
The portal provides rankings of the 10 keywords most frequently searched for
by portal visitors in 2019, 2020 and 2021.

Sources
Portal statistics

Remarks
Somewhat relevant for
estimated, not realised impact

General/dataset
prioritisation

‘High-value’ datasets are identified by their contributions to transparency,
legal obligation and cost reduction, as well as its target audience and reuse
potential.

Municipal and
provincial high-value
data lists

Additional research by
portal team

Relevant for the measurement
of estimated impact.

General/impact stories

Cases of political, social, environmental and economic impact are highlighted
through impact stories

Interviews conducted
by portal team; Data
reusers

Presented in a separate ‘Impact
stories’ section

General/data communities

Data communities consolidate open data, data quality assessments, data
publishers and reusers and discussion forums for the following domains:
energy, mobility, social security, education, migration.

Portal team, portal
users, data publishers
and data reusers

POLAND

General/reuse cases

The total number of featured reuse cases

Portal statistics

General/reuse description

All reuse cases include a short general description.

Data reusers

The portal allows new reuse
cases to be submitted for
inclusion via a specific form

General/reuse platform

All reuse cases are tagged according to one of the following platforms:
website, application, other.

Data reusers

General/reuse keywords

Most reuse cases are tagged with keywords such as ‘kindergartens’, ‘search
engine’ or ‘credibility of companies’.

Data reusers

General/highlighted cases

Certain reuse cases are highlighted separately and described.

Additional research by
portal team

Presented in a separate ‘News’
section

UKRAINE

General/highlighted cases

Certain reuse cases are highlighted separately in a dedicated news section.
Their descriptions may include the nature of the service, potential benefits
and intended beneficiaries.

Interviews with
reusers

Additional research by
portal team

Presented under the ‘News’
section
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Impact type/indicator name
General/popular datasets
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Metric/question
Unknown

Sources
Portal statistics

Remarks

On the archived version of the
portal it was not possible to
assess whether this indicator is
measured based on visits or
downloads.

General/Impact categories

The portal compiles relevant datasets and examples of data reuse on
subpages devoted to the impacts of open data related to construction,
infrastructure, health, ecology, business, the legal branch, local government,
state supervision, financial transparency, forestry and the property and
income declarations of public officials.

Portal team

General/sectoral benefits

What are the potential benefits of open data in the areas of state supervision,
financial transparency, forestry, construction, roads, healthcare, ecology,
business and local government?

Written and oral
interviews with NGO
representatives, public
and private sector data
reusers, state officials
and other relevant
personnel

The Ministry of Digital
Transformation has conducted
nine impact studies across
different sectoral areas.

Concerns estimated impact

General/paths to sectoral
impacts

How do reusers in the public and private sectors currently apply data towards
specified sectoral goals in the areas of state supervision, financial
transparency, forestry, construction, roads, healthcare, ecology, business and
local government?

Written and oral
interviews with NGO
representatives, public
and private sector data
reusers, state officials
and other relevant
personnel

The Ministry of Digital
Transformation has conducted
nine impact studies across
different sectoral areas.

General/portal accessibility

Technical aspects, e.g. APl query limitations

Internal evaluation

BARCELONA

General/reuse description

All reuse cases include a short general description.

Data reusers

The portal allows new reuse
cases to be submitted for
inclusion via a specific form

General/links to datasets

Links to source datasets are provided for most reuse cases

Data reusers
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Impact type/indicator name
General/reuse theme
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Metric/question

Visualisations under the following themes may be consulted: air quality, trees,
biking stations and traffic accidents managed by the Guardia Urbana de
Barcelona.

Sources
Portal team

Remarks
Fixed typology by portal
provider

General/dataset ranking

The portal provides rankings of the top five most-visited datasets both over
the last 15 days and cumulatively since February 2017.

Portal statistics

Somewhat relevant for
estimated, not realised impact

General/dataset ranking

The portal provides rankings of the top five most-downloaded datasets by IP
address both over the last 15 days and cumulatively since February 2017

Portal statistics

Relevant for estimated, not
realised impact

General/dataset ranking

The portal provides rankings of the top five most-downloaded datasets by
absolute value both over the last 15 days and cumulatively since February
2017.

Portal statistics

Relevant for estimated, not
realised impact

Impact visibility

Cases of academic, professional and administrative open data use are briefly
profiled.

Additional
research/compiling by
portal team

Presented under separate
‘Usage stories’ section

BERLIN

General/reuse cases

The total number of featured reuse cases

Portal statistics

General/reuse description

All reuse cases include a short general description

Data reusers or portal
team

The portal allows new reuse
cases to be submitted for
inclusion via a general contact
form

General/reuse keywords

All reuse cases are tagged with keywords such as ‘Christmas’, ‘bicycles’ or

‘ ’

app’.

Data reusers or portal
team

General/links to datasets

Case subpages contain links to source datasets.

Data reusers or portal
team

General/highlighted datasets

Frequently reused datasets are highlighted separately and described.

Additional research by
portal team

Presented under separate
‘Interaction’ section
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Open data survey

| count myself as a stakeholder in this area: administration; digital civil
society/digital volunteering; economy/business; science; other.

| am active in: Berlin; Berlin area; outside of Berlin/Brandenburg.

| am familiar with open data: not at all; a little bit; very familiar.

The importance of open data in Berlin will increase now and in the future.
These goals of using open data are most important to me: transparency of
administrative actions; basis for possible new business models; increased
efficiency of administrative work; automation of administrative activities;
other

Considering the relevance of open data, the topic enjoys an appropriate
level of importance in the state of Berlin.

The topic of open data should be prioritised differently: higher; lower; the
prioritisation is good; | do not know.

| have a good understanding of the data that the state of Berlin already
provides.

| have already used data from the state of Berlin or the districts (e.g. for my
own projects): yes; no; no answer.

The data | would like to use is published on the data portal: yes; no;
partially; other.

Are there certain subject areas from which you think significantly more
open data should be published? (open-ended)

Open data is currently primarily used by this group(s): administration;
digital civil society/digital volunteering; economy/business; science; none; |
do not know; other.

In the future, | see great potential for using open data in this group(s):
administration; digital civil society/digital volunteering; economy/business;
science; none; | do not know; other.

The data is usually published in such a way that it is easily accessible to me.
The data is usually complete and of high quality.

The data is usually published in a format that is easy to use (e.g. CSV,
Excel).

The conditions for reuse of data (e.g. licences) are usually clearly and

Open Data Strategy
Berlin survey

For questions with ‘other’

options, visitors were asked to

specify if they selected ‘other.’

For non-open-ended questions,

if different response options are

not specified, respondents were

asked to select a response from

the following scale:

1.

ok wn

I do not agree;

| somewhat disagree;
I do not know;

| somewhat agree;

| totally agree;

No answer.
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Metric/question
adequately marked.

- The data can usually be called up automatically (e.g. via the interface) in a
reliable manner.

- The preparation of open data for subsequent use is very time-consuming.

- There is sufficient expertise in my area for the processing of open data.

- From my point of view, the biggest obstacle to the provision of open data
in Berlin is: (open-ended).

-l canimagine providing data myself: yes; no; | already do this.

-l would like to learn more about open data and | think cross-departmental
exchange is good: yes; no; | do not know.

- The following is important to me for the current open data strategy
process: (open-ended).

Sources

Remarks

DUBLIN

General/dataset ranking

The portal provides a ranking of the top 10 datasets based on the number of
user visits.

Portal statistics

Relevant for estimated, not
realised impact

General/keyword ranking

The portal provides a ranking of the 10 keywords most frequently searched
for by portal visitors.

Portal statistics

Somewhat relevant for
estimated, not realised impact

FLORENCE

General/dataset ranking

The portal provides rankings of the top 10 most-downloaded datasets, both
cumulatively and for every month since December 2018.

Portal statistics

Relevant for estimated, not
realised impact

HELSINKI REGION

General/reuse cases

The total number of featured reuse cases

Portal statistics

General/reuse description

All reuse cases include a short general description.

Data reusers

The portal allows new reuse
cases to be submitted for
inclusion via a specific form

General/reuse type

All reuse cases are tagged according to one of the following reuse types:
visualisations, applications, data journalism, examples from elsewhere, tools,
objects, city models, data, instructions.

Portal team

Fixed typology by portal
provider
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Metric/question

All reuse cases are tagged according to one of the following platforms:
Android, i0S, i0S, Windows phone, web, iPhone, BlackBerry, Pebble OS,
Symbian, Minecraft, J2ME, Windows, Linux.

Sources
Data reuser

Remarks
Fixed typology by portal
provider

The second iOS tag appears to
be redundant.

General/reuse keywords

All reuse cases are tagged with keywords such as ‘trains’, ‘traffic’ or ‘weather’.

Portal team

General/links to datasets

Links to source datasets are provided for all reuse cases.

Data reuser

General/reuse suggestions

The portal allows suggestions for reuse applications to be submitted through
a separate form and lists these on a subpage.

Portal visitors

General/dataset ranking

The portal provides rankings of the top 15 most-visited datasets cumulatively
or in any period between 2020 and the present.

Portal statistics

Somewhat relevant for
estimated, not realised impact

General/category
distribution of reuse

The portal tracks the distribution of reuse cases by type.

Portal statistics

LISBON

General/reuse description

All reuse cases include a short general description.

Portal team or data
reusers

Interviews conducted
at Smart Open Lisboa
2019

General/dataset ranking

The portal provides a ranking of the top five most-visited datasets.

Portal statistics

Somewhat relevant for
estimated, not realised impact

General/dataset ranking

The portal provides a ranking of the top five most-downloaded datasets.

Portal statistics

Relevant for estimated, not
realised impact

PARIS

General/reuse description

All reuse cases include a short general description.

Data reuser
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Metric/question
Links to source datasets are provided for all reuse cases.

Sources
Portal design

Remarks

The portal allows new reuse
cases to be submitted through
the subpages for individual
datasets

General/links to cases

Dataset subpages link to reuse cases created with that data

Portal design

General/dataset ranking

The portal provides a ranking of the top five most-downloaded datasets.

Portal statistics

Relevant for estimated, not
realised impact

VIENNA

General/reuses

The total number of reuse cases

Portal statistics

General/reuse description

All reuse cases include a short general description.

Data reuser

The portal allows new reuse
cases to be submitted for
inclusion via a specific form

General/reuse type

All reuse cases are tagged according to one of the following reuse types: data
preparation tool, concept, mobile app, tool, tutorial, visualisation, web app,
scientific publication, participation.

Data reuser

Fixed typology by portal
provider

General/reuse platform

All reuse cases are tagged according to one of the following platforms:
Android, BlackBerry, browser www, Firefox OS, iOS, Linux, MacOSX, OSX,
Sonstiges, Symbian, Watch OS, WebOS, Windows, Windows 8, Windows
Phone.

Data reuser

Fixed typology by portal
provider

General/reuse theme

All reuse cases are tagged according to one of the following themes: work,
population, education and research, finance and accounting, geography and
planning, society and social affairs, health, art and culture, agriculture and
forestry, sport and leisure, environment, traffic and technology,
administration and politics, economy and tourism.

Portal team

Fixed typology by portal
provider

General/reuse data source

All reuse cases are tagged with the producer of their source data. Example
producers include ‘City of Innsbruck’ and ‘Federal Geological Survey’.

Portal team

General/links to datasets

Links to source datasets are provided for all reuse cases.

Data reuser

General/category
distribution of reuse

The portal tracks the distribution of reuse cases by type.

Portal statistics
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Metric/question
The portal tracks the distribution of reuse cases by source of data.

Sources
Portal statistics

Remarks

MADRID

General/reuses

The total number of reuse cases

Portal statistics

General/reuse description

All reuse cases include a short general description.

Data reusers

The portal allows new reuse
cases to be submitted for
inclusion via a specific form

BORDEAUX

General/reuse description

All reuse cases include a short general description.

Data reusers

The portal allows new reuse
cases to be submitted for
inclusion via a specific form

General/reuse theme All reuse cases are tagged according to one of the following themes: mobility, | Portal team Fixed typology by portal
society, citizenship, territory. provider

General/reuse theme All reuse cases are tagged with the theme of their source dataset: citizenship | Portal team Fixed typology by portal
and administration; displacement; reference mapping; roads/public spaces; provider
sustainable development; urban planning-layout; culture, sports and leisure; The final two themes appear to
living environment; economic development; sustainable development (old); be redundant.
picto test — citizenship and administration.

General/reuse type Visitors may choose to see only applications or visualisations. Portal team Fixed typology by portal

provider

Data reuse discussion

The portal’s forum contains a board for discussion and promotion of reuse
cases.

Portal visitors
Data reusers

All posts thus far were made by
reusers.

EINDHOVEN

General/reuse description

All reuse cases include a short general description.

Portal team

All reuse cases are graphics
created by the portal team
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Metric/question

All reuse cases are tagged according to one of the following themes:
population & governance (population, public service); economy, work &
income (work); physical living environment (environment & sustainability,
public space & greenery, traffic & transport, living); social living environment
(education; safety; leisure, culture & sport; well-being & health).

Sources
Portal team

Remarks

Fixed typology by portal
provider

Themes in parentheses are
subthemes under a broader
heading

General/dataset ranking

The portal provides a ranking of the top five most-downloaded datasets.

Portal statistics

Relevant for estimated, not
realised impact

ZARAGOZA

General/reuse description

All reuse cases include a short general description.

Data reusers or portal
team

The portal allows new reuse
cases to be submitted by logged-
in users

General/reuse type

All reuse cases are tagged according to one of the following platforms:
Android, iOS, web, Windows, Linux.

Data reusers or portal
team

Fixed typology by portal
provider

General/reuse device

All reuse cases are tagged according to one of the following device types:
mobile, tablet, desktop, tablet.

Data reusers or portal
team

Fixed typology by portal
provider

‘Tablet’ appears twice; this
seems to be a redundancy.

General/reuse keywords

Users may filter reuse cases by keywords, including ‘mobility’, ‘music’ and
‘kids’.

Data reusers or portal
team

General/data format

The portal tracks the distribution of downloads across the following formats:
JSON, GeoJSON, CSV, solr.xml, SolJSoN, XML, PFD, GeoRSS, N3, RSS, JSON-LD,
RDF, TTL, XLS, DOC, KML, ICS. This is expressed in both actual value and
percentage form.

Portal statistics

General/retrieval method

The portal tracks the distribution of downloads across the following HTML
retrieval methods: GET, POST, PUT, DELETE, HEAd. This is expressed in both
actual value and percentage form.

Portal statistics
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Annex V — open data intermediary case study overview

Name
Source article link

Type of
organisation

Reusers involved

Service provided

Relation with
other
intermediaries

Trust mechanism

Impact domains

Centre for Higher
Education Trust
(CHET)
https://doi.org/10.60
84/m9.figshare.14492

Non-
governmental
organisation

- University
planners and
councils at
South African
public

- Republishes data in tables
corresponding to specific
performance indicators

- Maintains interface for
generating custom graphs

Reformats and
republishes
data collected
by the
Department of

- History of interactions with
DHET

- Social capital accrued among
universities — performance
indicators had been

Social
(educational)

Political
(possible cost

termediaries_in_Deve
loping_Countries/144
9222/1

sector companies

22.v1 universities and data tables and Higher established for 16 years at savings for
- Researchers comparing university Education and time of study DHET)
studying performance Training (DHET) |- Superior technical capital —
university researchers and universities
performance report greater ease of use for
CHET tables
ISDC Software Private 22 South African - Offers a tool for accessing Reformatsand |- Economic capital from Social
https://doi.org/10.60 | company public universities updated data on higher republishes licensing modules/institutional | (educational)
84/m9.figshare.14492 education data collected partnerships
22.vl - Processes, repackages and by DHET - Some cultural/social capital in | Political
stores data academic sector (established (possible cost
- Maintains its own portal for partnership with University of | savings for
data access Johannesburg) DHET)
- Technical capital
Budgit Non- - Citizens - Aggregates and republishes None recorded |- Technical capital Political
https://figshare.com/ | governmental |- Private open data related to the - Economic capital from donor (encourages
articles/journal_contri | organisation enterprises public budget of Nigeria funding and sale of government
bution/Open_Data_In - Sells infographics to private- infographics transparency)
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Name
Source article link

Type of
organisation

Reusers involved

Service provided

Relation with
other
intermediaries

Trust mechanism

Impact domains

Indianpetro Private - Citizens - Aggregates and reports data | None recorded | Deploys privately raised economic | Political
https://figshare.com/ | company - Private from the energy and capital to access data behind (encourages
articles/journal_contri enterprises infrastructure sectors in India paywalls government
bution/Open_Data_In - Researchers - Combines open and private transparency)
termediaries_in_Deve studying data
loping_Countries/144 energy and - Incorporates data from other Environmental
9222/1 infrastructure national administrations (if data is
- Organises conferences and applied in
forums on energy issues service of
research or pro-
environment
lobbying)
Open Knowledge Non-profit Citizens - Republishes Nepalese open None recorded | Technical capital (internet access | Political
Foundation Nepal network budget data on own website is a barrier to citizen data access (encourages
https://figshare.com/ - Provides training on in Nepal) government
articles/journal_contri accessing open data transparency)

bution/Open_Data_In
termediaries_in_Deve
loping_Countries/144
9222/1

- Hosts open data hacking
meetups
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Name
Source article link

Type of
organisation

Reusers involved

Service provided

Relation with
other
intermediaries

Trust mechanism

Impact domains

World Bank Institute
https://figshare.com/
articles/journal_contri
bution/Open_Data_In
termediaries_in_Deve
loping_Countries/144

International
non-
governmental
organisation

- Citizens

- Journalists

- Civil society
actors

- Technologists

Aggregates and maps local
development data from
village development
committees and national
administration

Provides training on

None recorded

Technical capital (internet access
is a barrier to citizen data access
in Nepal)

Political
(encourages
government
transparency)

Social (aims to

9222/1 accessing open data reduce
incidence of
poverty in
Nepal)

DataMeet Non- - Citizens Volunteers extract and clean | None recorded Technical capital Political

https://figshare.com/ | governmental |- Researchers open data and republish Social/cultural capital: (encourages

articles/journal_contri | organisation sanitised, reorganised relationship with India’s government
bution/Open_Data_In datasets via GitHub governmental non-commercial | transparency)
termediaries_in_Deve Shares knowledge regarding sources

loping_Countries/144 data access Social

9222/1

Combines government and
non-commercial data

Liaises with Government of
India Non-Commercial
Sources to improve quality of
data hosted on government
portal

(democratises
data access)
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Name
Source article link

Type of
organisation

Reusers involved

Service provided

Relation with
other
intermediaries

Trust mechanism

Impact domains

Johns Hopkins
University
https://dl.acm.org/do
i/pdf/10.1145/35111
02

Educational
institution
(university)

Citizens
Researchers
studying the
pandemic
Journalists
Regional and
national
administration
s

- Aggregates and republishes
COVID-19-related data from
national and local health
departments and
governments on GibHub and
ArcGIS

- Publishes key figures related
to the pandemicon a
dashboard

None recorded
(under broader
definition:
reusers, data
journalists)

- Technical capital

- Cultural capital (institutional
prestige; reach; ability to forge
partnerships with private-
sector enterprises)

- Economic capital (financial
support from foundations,
non-governmental
organisations, university
budget)

Social
(improved
public
understanding
of the
pandemic,
democratised
and easy access
to relevant data
may have
motivated
compliance with
restrictions and
facilitated
research)
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