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1.  Open Data Overview 

The development of information technology has brought us to a period of increasingly rapid 

creation, sharing and exchange of information. In general, we do not realize just how much 

information we are creating by using modern information technology devices, such as computers, 

smart phones, or even various smart appliances. The reality here is that we are creating data on a 

business as well as personal level, while it continues to grow in both importance and volume. And 

most importantly, this information becomes more and more important in how we function and 

conduct business on a daily basis. 

With the growth of the volume and variety of data, the society is increasingly aware of the 

importance and diversity of possible uses of such collected data. The data, properly ingested, 

filtered, aggregated, and processed, namely offer valuable information based on which we can gain 

better insight and make better and more efficient decisions. Aware of the importance of knowledge 

hidden in the abundance of data, decision makers are nowadays faced with the promising, yet 

challenging task of data analysis and extracting relevant information out of data for better 

knowledge and more informed decisions.  

However, if we want to gain as much as possible from the data, the data must be available in a 

form in which they can be used, analysed and shared freely, efficiently and by anybody. In this 

way, by contributing their share, everyone can help ensure that we all have an abundance of diverse 

information and knowledge at our disposal. And open data is the key to this kind of arrangement. 

In recent years we have witnessed great enthusiasm over the opportunities offered by open data. 

Across sectors, it is widely believed that we are entering a new era of information openness and 

transparency, and that this has the potential to spur economic innovation, social transformation, 

and fresh forms of political and government accountability1. Research from the McKinsey Global 

Institute, the McKinsey Center for Government, and McKinsey’s Business Technology Office 

suggests that $3 trillion or more in annual value could arise from the use of open data in 

applications across seven domains of the global economy (Figure 1).  

Yet despite the evident potential of open data, and despite the growing amounts of information 

being released by governments and corporations, little is known about its use and impact. The open 

data concept is expected to bring about different kinds of social and economic transformations – 

so what transformations may it effect in the future? Who are the stakeholders that are most 

 

1 S. Verhulst, A. Young: Open Data Impact – When demand and supply meet, Omidyar Network, 2016. 
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involved in open data principles? How can open data practitioners mitigate risks (e.g., to privacy) 

while maximizing social good? 

Such questions need to be answered to properly match the supply (or availability) of data and its 

actual demand and subsequent use to maximize the impact of open data, producing social, 

economic, political, cultural, and environmental change. To fully grasp the opportunities offered 

by open data, a good understanding of its workings is necessary. 

 

 

Figure 1. Open data can help unlock $3 trillion to $5 trillion in economic value annually across seven sectors, 

according to McKinsey Global Institute 2. 

 

 

2https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/what-executives-
should-know-about-open-data 
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1.1. Concepts and Definitions 

1.1.1. Data, information, knowledge 

Data is a collection of facts, information and statistics that can be analysed to develop new 

knowledge.  

Data is the lowest level of abstraction from which information and then knowledge 

is derived. 

Without data we can’t build information, without information there is no new knowledge, and 

without knowledge we can not make good decisions. 

Data is the raw material from which first information and then knowledge can be derived. Think 

of data as locations, images, descriptions, reviews, prices, and weather reports that form the basis 

that can help you plan a holiday, for example. By browsing some web sites, you find a lot of data 

about tourist attractions in northern Italy around lake Garda – names and locations of picturesque 

little towns, a list of natural parks with their descriptions, theme parks with their opening hours, 

main attractions, and prices, etc. 

Data becomes information when it is given a context. Following on from the previous example, 

locations, images, descriptions, and prices can all help provide information related to a tourist 

attraction. General weather data and weather prognosis alongside with some geographic data can 

help you form an overview of the climate conditions of a location in question. Data about hotel 

locations, prices, and available rooms can form information about the accommodation facilities. 

The collection and presentation of all such data help to form valuable information. In case of 

visiting lake Garda, one can find out that weather in May is expected to be very pleasant for 

outdoor activities, that the southern shore is lined by beaches and backed by low hills, while in the 

north, mountains and sheer cliffs fringe the lake, especially along the western shore, reaching from 

the steep Alpine foothills to the northern edge of the Po Valley. Additionally, there are several 

natural parks and preserved natural habitats around the lake, while a well-known tourist attraction 

is the Gardaland theme park. 

Knowledge is what is derived from information and personalised for your needs. Building 

knowledge is a process of turning information into choices. In this manner, based on previous 

experiences you know what to generally expect from a large theme park with a lot of tourists, you 

also know how temperatures in mid-twenties feel when hiking the wooded hills, etc. Building on 

the previous example, knowing that no one in your family likes theme parks and large groups of 
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tourists, while all are enthusiastic about moderated mountaineering in preserved nature, will help 

you to decide which places to avoid on holiday, and which would suit your family better. 

 

Figure 2. The data – information – knowledge cycle 3. 

 

1.1.2. Open data 

Open data is a special kind of data that meet several requirements. In short, open data is data that 

anyone can access, use and share. Governments, businesses and individuals can use open data to 

bring about social, economic and environmental benefits. Thus, open data is data that is made 

available by organizations, businesses and individuals for anyone to access, use and share – subject 

only, at most, to the requirement to attribute and/or share-alike. In this manner, open data must be 

licensed, and its licence must permit people to use the data in any way they want, including 

transforming, combining and sharing it with others, even commercially. Open data has to have a 

license that says it is open data. Without a license, the data can‘t be reused.  

There exists no single, universally accepted definition of open data. Based on several competing 

meanings and definitions, the following working definition has been compiled4: 

 

3 https://data.europa.eu/elearning/en/module1/#/id/co-01 
4 S. Verhulst, A. Young: Open Data Impact – When demand and supply meet, Omidyar Network, 2016. 
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Open data is publicly available data that can be universally and readily accessed, 

used and redistributed free of charge. It is structured for usability and 

computability. 

 

Not all forms of data possess all the attributes included in this definition. However, open data 

becomes usable when made available in a common, machine-readable format. To be truly open, 

data should adhere to several rules (Figure 3): 

• Open data should be available online. 

o The Internet has become the de-facto standard for accessing data. If we want users 

to be able to access data publicly, the offered data must, of course, be accessible 

online. 

• Open data should be open-licensed. 

o For data to be open, it should have no limitations that prevent it from being used in 

any particular way. Anyone should be free to use, modify, combine and share the 

data, even commercially. 

• Open data should be machine-readable. 

o The fundamental goal of open data is their (further) processing. As the most 

efficient way of processing data is using computers and other information 

technology, open data must be available in a machine-readable form that allows 

them to be processed directly and automatically by computers. That should 

generally include access via API (Application Programming Interface). 

• Open data should be (also) available in bulk. 

o Although access to individual values in a set of data is often extremely valuable, 

for the purposes of their mass processing, it is crucial that we can access the entire 

set of data in an easy and efficient way. 

• Open data should be free of charge.  

o Open data must be free to use, but this does not mean that it must be free to access. 

There is often a cost to creating, maintaining and publishing usable data. Ideally, 

any fee for accessing open data should be no more than the reasonable reproduction 

cost of the unit of data that is requested. This reproduction cost tends to be 

negligible for many datasets. Live data and big data can incur ongoing costs related 

to reliable service provision. 
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Figure 3. To be truly open, data should adhere to several rules. 

 

1.1.3. Why is open data important? 

Do you know exactly how much of your tax money is spent on streetlights or on cancer research? 

What is the shortest, safest and most scenic bicycle route from your home to your work? And what 

is in the air that you breathe along the way? Where in your region will you find the best job 

opportunities and the highest number of fruit trees per capita? When can you influence decisions 

about topics you deeply care about, and whom should you talk to? 5 

New information technologies now make it possible to build the services to answer these questions 

automatically if the necessary data is properly available. Much of the data you would need to 

answer these questions is generated by public bodies. However, often the data required is not yet 

available in a form which is easy to use and would allow for efficient answers to the above 

questions. Properly prepared open data is the key to bridging this gap. 

Open data is a tremendous resource that is yet largely untapped. Many individuals and 

organisations collect a broad range of different types of data to perform their tasks. Yet the data 

they collect and use, which could have been of great interest and use for many others, is often left 

inaccessible in a local database or even forgotten after the initial use. Government, in a wider sense 

including local government, regions, provinces and municipalities, is particularly significant in 

this respect, both because of the quantity and centrality of the data it collects, but also because 

 

5 https://opendatahandbook.org/ 
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most of that government data is public data by law, and therefore could be made open and made 

available for others to use. On the other hand, corporate information too is becoming more “liquid”, 

moving across the economy as companies begin sharing data with their business partners and, 

sometimes, consumers. Also surging is the richness of the information from data aggregators, 

which are assembling, rendering anonymous, and selling (to interested third parties) a wide range 

of data flows. These new sources of open data represent an expanding trove of largely unexploited 

value. 

Why would such data be of interest? There are many areas where we can expect open data to be 

of value, and where examples of how it has been used already exist5. There are also many different 

groups of people and organisations who can benefit from the availability of open data, including 

government itself. At the same time, it is impossible to predict precisely how and where value will 

be created in the future, because many times the use of data itself creates new possibilities of 

further uses. The nature of innovation is that developments often come from unlikely places. 

Transforming government 

Open data can help make governments more transparent. It can provide the 

evidence that public money is being well spent and policies are being implemented.  

For example, according to leading open government activist David Eaves, open data 

allowed citizens in Canada to save the government $3.2 billion in fraudulent 

charitable donations in 20106. 

Based on the forecasted EU28+ GDP for 2020, whilst taking into account the 

countries’ respective government expenditure averages, the cost savings per 

country can be calculated. The accumulated cost savings for the EU28+ in 2020 are 

forecasted to equal 1.7 billion EUR7. 

Lexbase is a web service that provides public information from Swedish courts and 

other authorities. On the website judgments in criminal and civil cases concerning 

individuals and companies can be found. The database is updated with new 

 

6 http://eaves.ca/2010/04/14/case-study-open-data-and-the-public-purse/ 
7 http://www.europeandataportal.eu/sites/default/files/edp_creating_value_through_open_data_0.pdf#page=11 
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judgments and decisions every day. The website is used to provide citizens with 

information about the criminality in different areas8. 

In another example, according to Follow the Money in Nigeria, the same process is 

used to ensure that public funds are spent implementing the policies promised to 

the people9.  

 

Building new business opportunities 

Open data is opening up new opportunities for businesses to connect with 

customers. 

Transport for London has released open data that developers have used to build 

over 800 transport apps10. 

Thomson Reuters is using open data to connect with existing customers in order to 

provide better services11. 

Start-ups in the ODI Start-up programme now collectively employ over 70 people 

and generate over £4 million in income12. 

 

Protecting our planet 

The web has become a core part of our infrastructure and open data will build on 

this. 

 

8 https://www.lexbase.se/ 
9 http://followthemoneyng.org/ 
10 http://www.tfl.gov.uk/ 
11 http://site.thomsonreuters.com/site/data-identifiers/ 
12 http://theodi.org/odis-second-year-annual-report 
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Open data about weather can provide an early warning system for environmental 

disasters, for example13. 

Open data is also helping consumers to understand their personal impacts on the 

environment and take steps to improve it14. 

 

1.1.4. How can open data be used? 

A key advantage of open data, besides being available to everyone, is the ability to process it 

automatically. This means that not only humans, but also machines (computers with appropriate 

software) can operate on them.  

Let us for example imagine the following task: we need to measure the total length of all streets in 

a municipality. In the first case, no open data is available, i.e. no machine-readable data about the 

municipality’s street network is available. The information about the streets is of course public and 

thus available to everyone interested in it, for example in a form of a pdf document. To calculate 

the total length of all the streets one would need to (manually) browse through the document, 

(manually) calculating the length of each street from the parameters (geolocations) printed in the 

pdf document, and (manually) writing down the intermediate results, in order to finally sum up all 

the lengths. In the second case, when the data is available as open data, one would only need to 

run a simple program script, that would (automatically) access the data, (automatically) iterate 

over all streets, (automatically) calculate their lengths and (automatically) add them to the total.  

The possibility of accessing the data in a machine-readable way really makes a great difference. 

The difference between machine-readable and non-machine-readable access to data is like the 

difference between searching for a certain word within a printed book and within an electronic 

document on a computer (Figure 4). Imagine the amount of required effort in the first situation 

when compared to only pressing the Ctrl+F key combination and entering the keyword in the 

second. 

 

13 http://www.un.org/apps/news/story.asp?NewsID=13077&Cr=natural&Cr1=disaster#.VVyWK_lVhBc 
14https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/39386/12-1324-better-
choices-better-deals-report-on-progress-on-the-consumer-empowerment-strategy.pdf 
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Figure 4. The use of machine-readable data (as in an electronic document) allows automatic processing of data, 

which is not possible with non-machine-readable data (as in a printed book). 

However, the access to data in a machine-readable form is only a necessary precondition for their 

full utilization. What really matters is which data resources one uses to merge and integrate the 

data, how the collected data is processed, and how the processed data is used. For this purpose, 

proper services need to be developed and implemented, which then provide the required analysis 

and functionalities and enables one to take full advantage of open data. 

 

“Data is just like crude.  

▹It‘s valuable, but if unrefined it cannot really be used. 

▹It has to be changed into gas, plastic, chemicals, etc. to create a valuable entity 

that drives profitable activity. 

-- Michael Palmer,  
Association of National Advertisers vice president 

 

In general, open data can be used by people, companies and organizations to  

• launch new ventures,  

• analyse patterns and trends,  

• make data-driven decisions, and  

• solve complex problems. 
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Realization of open data’s potential in agriculture15 

San Francisco–based Climate Corporation16 combined more than 30 years of 

weather data, 60 years of data on crop yields, and multiple terabytes of information 

on soil types — all data from public sources. With that reservoir of historical 

information and real-time data flows, the company offers fee-based advice to 

farmers and customized crop-and weather-insurance products based on 

sophisticated algorithms. The company was recently acquired for about $1 billion 

by Monsanto. 

 

“The goal is to turn data into information and information into 

insight. 

-- Carly Fiona,  
former CEO of Hewlett-Packard 

 

1.1.5. How to open up data? 

For the data, that an individual or an organisation collects and prepares, to become open, it must 

be opened up. There are three key rules to be followed when opening up data17: 

• Keep it simple.  

o Start out small, simple and fast. There is no need to open up all data at once. 

Opening up a small dataset, or even one part of a larger dataset, will also suffice – 

of course, the more datasets you can open up, the better. 

 

15https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/what-
executives-should-know-about-open-data 
16 https://climate.com/ 
17 https://opendatahandbook.org/guide/en/how-to-open-up-data/ 
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• Engage early and engage often.  

o Engage with actual and potential users (and re-users) of the data as early and as 

often as you can, be they citizens, businesses, developers, or intermediaries.  

o This will ensure that your service is as relevant as it can be. 

o Intermediaries, who take the data and transform or remix it to be presented, can 

help your data reach the ultimate users. For example, intermediaries can reuse and 

repurpose your large database of GPS coordinates into a useful map. 

• Address common fears and misunderstandings.  

o Identify the most important questions and fears and address them as early as 

possible. 

o This is especially important when working with or within large institutions such as 

government or with technically less qualified people.  

There are four main steps in making data open, many of which can also be done simultaneously: 

• Choose your dataset(s).  

o Wisely choose the dataset(s) you plan to make open.  

o Keep in mind that you can (and may need to) return to this step if you encounter 

problems at a later stage. 

• Apply an open license. 

o Determine what intellectual property rights exist in the data. 

o Apply a suitable “open” license that licenses all these rights and supports the 

definition of openness. 

o If you can’t apply a proper license, go back and try a different dataset. 

• Make the data available. 

o Generally, the data should be made available both in bulk and in a useful format.  

o Consider alternative ways of making it available such as via an API or through a 

web service. 

• Make the data discoverable. 

o Post on the web and perhaps organize a central catalogue to list your open datasets. 

o Think about submitting/linking your data to a commonly used open data portal. 

1.2. The demand for open data 

In order for open data to have impact and value, it must be put to use, therefore, making data usable 

is the core component of a successful open data initiative. Successful open data initiative can be 

identified with two key indicators: 

• stakeholders harness the open data to produce new and valuable products and services, or 
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• stakeholders integrate open data into existing products and services. 

In an ideal scenario would such harnessing of open data lead to a “virtuous cycle” which catalyses 

the release of more data publicly, the development of new applications and so forth. 

 

Use and demand of open data18 

When open data is used for new products or services, it can increase data demand 

– and drive the release of more datasets and improvements in data quality. 

 

The analysis of the 4th edition of the Open Data Barometer19 shows that the map data, public 

transport timetables, and data on international trade and crime are among those datasets which are 

the most demanded in the private sector. On the other hand, for the public sector, public data on 

health, education and environmental management is most demanded. Demand for such data 

correlates with the findings presented in the report on PSI (Public Sector Information) re-use in 

the public sector20 where open data experts across Europe see the highest demand in maps and 

geodata, transport data, weather data, company registers, government procurement and spending, 

financial data, data on air quality, water quality, pollution, cadastre data and purchasing data. 

According to the report, the following domains will be most influenced by open data21: 

• Real-time data on transport and urban infrastructure in mobility, which could stimulate 

development of smart transport, city maintenance and mobility as a service. 

• Financial data for (local) government, which could support detection of frauds, and make 

public money expenditure more transparent. 

• Public procurement data in public administration, which could improve decision making 

and spending, monitoring and assessing decisions and guide policymaking. 

• Statistical sociocultural data, combined with anonymized personal health data, which 

could be used for analysing the relation between sleep patterns, weight, behaviour, fitness, 

etc. 

 

18 http://opendatatoolkit.worldbank.org/en/essentials.html 
19 https://opendatabarometer.org/doc/4thEdition/ODB-4thEdition-GlobalReport.pdf 
20 https://data.europa.eu/sites/default/files/analytical_report_11_psi_re-use_in_the_public_sector.pdf 
21 Adapted from https://data.europa.eu/sites/default/files/the-economic-impact-of-open-data.pdf 
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Open data has been identified as a fundamental resource for governments, business and civil 

society. The positive impacts of open data are wide ranging and cover political, social and 

economic spheres. These can range from improving transparency and efficiency of government, 

potential for business innovation and a vast array of social and personal benefits including solving 

big public problems. However, recent struggles to use data effectively to address global health 

crisis, have shown that before mentioned successes are not enough. 

The GOVLAB study22 on the emergence of third wave of open data points out many data 

asymmetries, both existing and emerging, emphasising one key challenge, which is that much 

(possibly the majority) of generated data today resides in the private sector, hidden away, and is 

often monetized by companies and other entities. Additionally, despite its undeniable 

accomplishments, the open data movement has been limited on primarily focusing on the national 

and supranational levels, while much of the valuable data resides at the subnational, local level. 

Therefore, higher attention on lower levels could considerable improve the availability of open 

data. 

In order to reflect on the potential of what the authors of study called the “Third Wave of Open 

Data” they proposed various actions for how policy makers and data practitioners might address 

the limitations of previous waves and outline a set of actions that could accelerate data re-use and 

collaboration. While the first wave relied on the laws and used regulation and legislation to unlock 

the access to the data upon specific request and while the second wave relied primarily on open 

government data which are/were often without clear understanding or mapping on how they could 

be best used, the emergent third wave adopts a more purpose-driven approach. It seeks not only 

simply to open data for the sake of being publicly available, but primarily focuses on the impactful 

re-use, especially through inter-sectoral collaborations and partnerships. 

The philosophy behind the third wave is that the attention to the demand is at least as important as 

the supply side of the data equation. The comparisons of the concepts of each wave, value 

propositions, approaches, focuses, geographical emphasises, demand, risks and policies, and 

institutional response together with action items are presented in Figure 5. 

 

 

22 https://opendatapolicylab.org/images/odpl/third-wave-of-opendata.pdf 
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Figure 5. Comparison of each wave of open data 23. 

 

23 https://opendatapolicylab.org/images/odpl/third-wave-of-opendata.pdf 
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1.3. Use of Open Data 

1.3.1. Benefits of Open Data usage 

A substantial number of areas where open data is creating value is already possible to point to. 

Some of these areas include: 

• Data-driven decision-making. With the utilization of open data, one can make better, 

more informed, and more objective decisions in one's own life or in business. Examples of 

how open data can improve decision-making include services like “mapnificent”24 in 

Germany which allows one to find place to live, considering the duration of commute to 

work, housing prices, and how tidy and beautiful specific area is. 

• Support of open government initiative (e.g. transparency, accountability). Open data 

enables different shareholders to stay connected, informed, and up to date with the day-to-

day operations of their local government. The public nature of such information holds 

governments accountable to the results they produce, and different shareholders have the 

ability to see exactly what their government has achieved, and how much more needs to be 

done. Failure to attain certain results or meet a particular milestone or goal will be 

publicized, which stimulates the government to work efficiently and achieve promised 

goals or milestones. Conversely, achieving or exceeding goals will help to establish a 

greater and more trusting relationship with local residents. For example in Slovakia, the 

“Open Contracting Projects”25 platform introduced a regime of unprecedented openness, 

requiring that all documents related to public procurement, which includes the receipts and 

contracts to be published online, and making the validity of public contracts contingent on 

their publication. The introduction of such platform appear to have had a dramatic effect 

on both corruption and, equally important for the business climate, perceptions of 

corruption. 

• Developed trust, credibility, and reputation of an organization. A favourable trust, 

credibility, and reputation is an asset of importance that no public sector entity can afford 

to neglect because it gives power, autonomy, and access to critical resources. However, 

reputations must be built, maintained, and protected. Open data in those terms substantially 

helps governments and businesses build, maintain, and protect it, primarily through 

transparency and accountability. A successful example of platform promoting budget 

 

24 https://www.mapnificent.net/ 
25 https://www.crz.gov.sk/ 
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transparency is Brazil’s “Open Budget Transparency Portal”26 which aims to increase fiscal 

transparency of the Brazilian Federal Government through open government budget data. 

As the quality and quantity of data on the portal have improved over the past decade, the 

Transparency Portal is now one of the country’s primary anti-corruption tools. 

• Increased quality, efficiency, and transparency of public services. Open data enables 

government ministries to discover and access their own data or data from other ministries, 

which reduces acquisition costs, redundancy, and overhead. For example, the Dutch 

Ministry of Education has published all their educational-related data online for re-use, and 

since then the number of questions received dropped significantly, reducing the workload 

and costs. In addition to that, publicly available data can also empower citizens with the 

ability to alert governments to gaps in public datasets and to provide more accurate 

information. 

• Increased public education and citizen engagement. Open data, from a social 

standpoint, enhances participation, collaboration, and enables the inclusion of marginalized 

groups. It enables citizens to make better-informed decisions but more importantly, 

empowers citizens to contribute to policies that are better designed to their needs and to a 

more engaging relationship with their governments. Additionally, open data also stimulates 

public education to improve in many ways, evaluating the educational outcomes and 

government spending on education, which can potentially reflects in more efficient 

financing of public education, and in higher quality of education. In Mexico, the Mexican 

Institute for Competitiveness created a platform “Mejora tu escuela”27 which provides 

citizens with information about school performance, and thus helps parents choose the best 

option for their children and empowers them to demand higher-quality education. It also 

provides the parents with the tools to get involved with their children’s schooling. The 

platform also provides  school administrators, policymakers and civil public with data to 

identify corruption and areas which are requiring improvement. 

• Economic development. Open data from the economic standpoint is also of immense 

importance. Several studies have estimated the economic value of open data at several tens 

of billion Euros annually in EU alone. Open data stimulates new business ideas which may 

involve developing incremental alterations to existing products, or the development of 

radically new products and services, which may result in valuable business advantage in 

comparison against competing companies. One of many stellar examples of how open data 

impacts the economic growth is most definetly U.S. opening the GPS data for civil use, 

which in past years has led to a proliferation of commercial applications across industries 

 

26 http://transparencia.gov.br/ 
27 http://www.mejoratuescuela.org/ 



Study on potentials of Open Data for the Alpine Space 

 

18 

 

and sectors, including agriculture, construction, transportation, aerospace, and especially 

everyday life. Currently, if the system would be somehow discontinued, the losses of such 

an event are estimated to be $96 billion. 

• Promotion of progress and innovation. Open data provides new opportunities for a wide 

variety of commercial applications, improves time-to-market for businesses, and can form 

the foundation for new technological innovation and economic growth. From such a 

standpoint, open data vastly increases the value of information and allows it to travel and 

be utilized to its full potential. 

1.3.2. Potential Impacts of Open Data 

When determining the potential impact of open data, we should take certain nuances into account. 

Various open-data projects, in many cases, show results in more than one dimension of impact. 

Additionally, the impacts of open data are also often indirect and thus somewhat subtler, mediated 

by changes in the way decisions are made or other broad social, political, and economic factors. 

Nonetheless, despite these nuances, conducted analysis suggest that there exist four main ways in 

which open data is having noticeable influence on people’s lives (Figure 6)28: 

 

28 Andrew Young and Stefaan Verhulst, The Global Impact of Open Data, O’Reilly Media, 2016 
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Figure 6. The open data taxonomy of impact 28. 

 

1. Open data is improving government in various ways, particularly by making the 

governments more accountable, especially by helping tackle corruption and adding 

transparency to a host of government responsibilities and functions (notably budgeting). 

Additionally, open data is also making governments around the world more efficient, 

primarily by enhancing public services and resource allocation. Such improvements are 

evident in many cases like the Slovakia’s Central Registry, which is a global model for the 

open-contracting movement or in projects such as the Finnish ‘tax tree’ and British ‘where 

does my money go’ show how your tax money is being spent by the government. 

2. Open data is empowering citizens to take control of their lives and demand change by 

enabling more informed decision-making and new forms of social mobilization, both in 

turn facilitated by new ways of communicating and accessing information. This dimension 

of impact plays a key role in Open4Citizens project by Horizon which aims to demonstrate 

the potential of open data by creating open playgrounds where citizens can collaborate to 

generate meaningful applications. 

3. Open data is creating new economic opportunities for citizens and various public and 

private organizations. Greater transparency and easy access to more information are 
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stimulating economic growth, opening new sectors, and fostering innovation. In the 

process, open data is also creating new jobs and new ways and opportunities for citizens 

as well as public and private organizations to prosper in the world. This category of impact 

is most often exploiting government data to build various applications and platforms. Two 

notable examples of a project which strives to improve the value of using open data for 

public service and business in order to stimulate participation competitiveness and new 

business in Alpine Space are an Interreg project Deas (Data Economy Alps Strategy) and 

Horizon project Odine.  

4. Open data impact is evident in the way it is helping to solve public problems, many of 

which have until recently seemed intractable. Open data allows citizens and policymakers 

to analyse societal problems in new ways and engage in new forms of data-driven 

assessment and engagement. The notable examples where open data has created noticeable 

impacts to solve various public problems or at least try to tackle them are Horizon project 

Timon, which aims to provide an open data platform to provide information and services 

to drivers, businesses and vulnerable road users trying to make mobility more efficient, and 

an Interreg project Cyclewalk, which provides best practices and experiences on data 

collecting, processing and involvement of users in order to improve planning of cycling 

and walking as modes of transportation in urban and functional urban areas. 

1.4. Stakeholders of Open Data 

Open data stakeholder is anyone who has a responsibility for, an expectation from, or some other 

interest in the open data29. The key stakeholders of open data ecosystem are civil society, (local) 

government, private sector, journalists and media, researchers, donors, and multilateral 

organizations (Table 1) 30. 

Table 1: Key Stakeholders of Open Data. 

Stakeholder Description 

Civil society Civil society may be defined as a community of citizens linked by common 

interests and collective activity. Civil society has been a driving force in 

advancing open data agendas, especially through standard-setting, 

awareness-raising, and defining public expectations. The conceptual 

ambiguity around open government data presents strategic challenges for 

civil society and can lead to competition for resources between civil society 

organizations and private-sector startups. 

 

29 Adapted from https://www.isaca.org/resources/glossary 
30 https://www.stateofopendata.od4d.net/chapters/stakeholders/introduction.html 
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Government Government represents a group of people with authority to govern a country 

or state. Many governments have moved from open data experimentation 

toward consolidation, making open data a part of the public sector’s way of 

performing services. 

Local 

Government 

Local government represents the administration of a particular district, with 

representatives elected by those who live there. Local government (i.e., 

municipal) may have specific needs and interests towards open data. 

Geospatial data, especially, is a key for smart, sustainable, and successful 

communities, revealing crime rates in neighbourhoods, road closures or 

nearest health facilities. Data can be used in preventing diseases, sanitation 

planning in case of floods, managing district heating needs, or helping the 

homeless population. 

Private sector Private sector (i.e., part of the national economy that is not under direct state 

control) actors play three key roles in open data – as data users, as data 

intermediaries, and as data providers through data collaboratives.  

Journalists and 

media 

Data journalists have a key role to play as public interest “observers”. The 

label “data journalism” can cover a wide range of practices from using data 

science to find stories to storytelling with data and creating interactive 

content and visualizations for articles. 

Researchers Researchers cannot be described as a single, coherent open data stakeholder 

group. One group of researchers is primarily centred around scientific 

institutions (i.e., academia) and another group is rooted in the work of the 

international development sector. Each group seeks to produce knowledge on 

open data but for different purposes and according to different taken-for-

granted rules and procedures. 

Donors and 

investors 

Open data programming and funding are becoming more mainstream across 

sectors, but progress is uneven. Many donors have focused particularly on 

open data for anti-corruption initiatives, journalism and media, national 

statistics, extractives, international aid, and disaster relief, government 

finance, and agriculture. 

Multilateral 

organizations 

Multilateral organizations are organizations formed between three or more 

nations to work on issues that relate to all the countries in the organization, 

such as the development banks. They play a key role in promoting 

development outcomes in low- and middle-income countries. They do this 

through providing finance and connecting a wide range of public, non-

government, and private stakeholders, as well as providing technical 

assistance and knowledge transfer. 

 

Now that we know who the key stakeholders of open data are, we can more precisely define their 

benefits and challenges (see Table 2). 
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Table 2: Benefits and Challenges of Open Data Stakeholders. 

Stakeholder Benefits  Challenges 

Civil society Civil society organisations regularly 

campaign for the release of open data and 

raise public awareness about open data 

availability. They provide technical 

consulting services to stakeholders and 

often build the online platforms that host 

open data. They facilitate interaction 

between government institutions and 

community groups, while also training 

other organisations as potential users and 

educating them on how open data can 

help to fulfil their mandates. Civil 

society organisations conduct user 

research but also conduct investigative 

research using open data to act as a 

democratic watchdog. 

Smaller civil society 

organisations still lack the 

resources to develop the technical 

capacities they need to take 

advantage of open data. Future 

work should move beyond 

engagement with the “usual 

suspects” in the open data 

community to focus on 

developing the capacities of 

established national-level civil 

society organisations that are 

closer to grassroots activities. 

Government Through regular surveys, including 

OECD studies and the UN E-

Government Report, government 

progress on open data has been tracked, 

and there are many promising signs of 

open data becoming more established 

and institutionalised. Institutionalisation 

requires clear and transparent 

frameworks for the governance of open 

data, making sure that open data is made 

integral to the business of government 

and that it can support engagement 

across traditional programming silos and 

stakeholder groups. 

There is growing awareness of 

the need to upgrade policies, 

institutional structures, 

programmes, and practices to 

produce, manage, and ensure the 

effective reuse of government 

data to secure long-term 

sustainability and continuity of 

open data initiatives. 

As open data-related initiatives 

become part of broader efforts to 

advance the digital 

transformation of government 

services across countries, it 

becomes essential to establish 

linkages between open data and 

other policy areas. 

Private sector Large and small businesses use open data 

for business operations and to create new 

products and services. Incubators and 

Open data remains largely an 

untapped resource with much 

more work needed to support 
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accelerators have supported hundreds of 

companies around the world in applying 

and using open data. 

small and medium-sized 

enterprises (SMEs) to realise the 

benefits it can bring to drive 

business innovation. 

Journalists and 

media 

Journalists who acquire, clean, analyse, 

report on, and, in some cases, create open 

data, now play a key role as public 

interest watchdogs. Reporters can 

transform the raw data into new insights, 

facilitate public engagement in the 

democratic process, inform consumers, 

and hold powerful institutions 

accountable. Journalists have made 

opaque financial transactions more 

visible. 

The costs and complexity of 

effective data journalism, 

combined with the time pressures 

common in reporting, make for a 

difficult business case. Finding 

sustainable models of data 

journalism is even more urgent at 

a time when traditional media 

outlets face competition from 

online journalists. 

The promise of “automated 

journalism” based on open data is 

largely unfulfilled; however, if 

more media houses focus on 

making open data an essential 

source, we may see more 

examples of automation tools in 

the future. This is a critical 

moment for public trust, and there 

is no clear template for how data 

journalism can contribute to 

society’s response. 

Researchers There has been a substantial increase in 

the volume of research on open data 

being produced. It could be argued that 

open data research has created the space 

for new, emerging areas of enquiry, such 

as data justice, privacy, and rights. 

If open data research continues to 

be dominated by those in the 

Global North and does not 

become more collaborative 

(across disciplines and regions), 

and if it does not address the 

dominance of male researchers, 

then the knowledge produced will 

be of limited relevance to those 

regions and communities that are 

often touted as being the main 

beneficiaries of open data. 
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Donors and 

investors 

Open data has become a global and 

diverse movement. Investments in open 

data have happened on multiple 

continents, targeting a variety of 

stakeholders, but more should be done to 

make their collective impact more 

coherent. 

A global infrastructure to support a 

somewhat fragmented open data 

community has begun to emerge, 

including elements of a global agenda, 

coordinated investment mechanisms, 

measurement, and global and regional 

events. 

There is a need for substantial 

new and joint investments among 

open data funders, and donors in 

general, especially to meet cross-

cutting needs that are hard for any 

one project, organisation, or 

donor to address alone. 

Multilateral 

organizations 

There is increasing understanding of how 

context affects open data interventions, 

initiating a move away from “copy and 

paste” to more context-sensitive and 

tailored intervention designs. 

Multilaterals also invest in many other 

aspects of the data ecosystem and could 

achieve substantial impact by 

mainstreaming open data work across 

their operations. This could maximise 

the return on their investments in 

projects that have a data component. 

One of challenges is to integrate 

open data approaches at the heart 

of wider data interventions to put 

“open by default” and “open by 

design” ideas into practice. This 

will require particular sensitivity 

to issues of privacy and security, 

as well as ongoing and in-depth 

research and learning to support 

constant improvement. 

 

1.5. Guiding Principles and Values 

This Open Data Study is guided by the following principles and values: 

• Data should be open by default.  

o In doing so, the data must be in line with data protection legislation and the General 

Data Protection Regulation (GDPR). Thus, the exceptions to a general open data 

principle are personal data, commercially sensitive or security/safety sensitive data 

or data otherwise exempted under FOI/PSI (Freedom Of Information / Public 

Sector Information) or where it is otherwise prohibited to disclose data.  
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o The new EU Directive on open data and the re-use of public sector information 

(Directive (EU) 2019/1024), states that open data “as a concept is generally 

understood to denote data in an open format that can be freely used, re-used and 

shared by anyone for any purpose”. It also encourages Member States to promote 

the creation of data based on the principle of “open by design and by default” 

ensuring the protection of personal data, including where information in an 

individual dataset may not present a risk of identifying a natural person, but when 

that information was to be combined with other available information, it could 

entail such a risk. 

• Data should be of high quality. 

o This generally means the data need to be accurate, authoritative, interoperable, 

maintained and updated at regular intervals. 

o The data is supposed to be published on an existing Open Data Portal, including 

the official portal for European data 31, national and/or regional Open Data portals, 

etc. 

• The quantity of datasets should grow over time. 

o The open data caretakers must strive to achieve, among other things, improved 

governance and innovation in usage. 

• High level of data interoperability should be aimed at. 

o Open data is supposed to meet the requirements of a technical framework 

(standards, formats, metadata, licence) within a reasonable time to ensure high 

interoperability. 

• A proper approach to data management is expected. 

o A lifecycle approach to management of data should be promoted from creation to 

archiving to ensure continuity and availability of dataset. 

• Open data should be aligned with the recognised open data principles. 

o There are various open data principles and open data charters, including the 

International Open Data Charter 32, G8 Open Data Principles 33, etc. 

• Open data should adhere to the FAIR principles (Findable, Accessible, Interoperable and 

Re-usable). 

By adhering to the “open by default” principle, one recognizes that free access to, and subsequent 

re-use of, open data are of significant value to society and the economy. Government should orient 

 

31 https://data.europa.eu/en 
32 https://opendatacharter.net/ 
33 https://www.gov.uk/government/publications/open-data-charter 
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towards open data by default, while the term government data could apply to data owned by 

national, federal, local, or international government bodies, or by the wider public sector. There is 

national and international legislation, in particular pertaining to intellectual property, personally 

identifiable and sensitive information, which must be observed.  

It may take time to prepare high-quality data. Governments and the public sector hold vast amounts 

of information that may be of interest to citizens. To prioritise data for release or improvement, it 

is important to consult with each other and with national, and wider, open data users. The released 

open data should be timely, comprehensive, and accurate, in their original form and at the finest 

level of granularity available. The data should be released as early as possible, allowing users to 

provide feedback, based on which the revisions should be made to ensure the highest standards of 

open data quality are met. 

Recognising the importance of diversity in stimulating creativity and innovation — the more 

people and organisations that use open data, the greater the social and economic benefits that will 

be generated. This is true for both commercial and non-commercial uses. In this manner, it is 

important to increase open data literacy and encourage people, such as developers of applications 

and civil society organisations that work in the field of open data promotion, to unlock the value 

of open data, as well as to empower a future generation of data innovators by providing data in 

machine-readable formats. 

Open data governance can be defined as the interplay of rules, standards, tools, principles, 

processes and decisions that influence what data is opened up, how and by whom. There are 

multiple layers than influence open data governance (Figure 7). One may decide about the release 

of data on various levels. Studying the management side of data governance could look at decision-

making methods and devices, for example analysing how public interest in open datasets is gauged. 

Understanding open data governance also requires one to study the ways in which open data 

creation, cleaning, and publication are managed itself. 
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Figure 7. Schema of an open data governance model 34. 

 

Data interoperability addresses the ability of systems and services that create, exchange and 

consume data to have clear, shared expectations for the contents, context and meaning of that data 
35. The world is increasingly shaped by data and algorithms. Therefore, it is critical that common, 

clean approaches to working with data are resilient, meet market needs and support growth. This 

requires a diverse community of data providers and users to work together and exchange at a shared 

table. One-off approaches to data carry hidden costs felt by people and the organizations who are 

impacted by such data.  

Data lifecycle management can be defined as the different stages that the data traverses throughout 

its life from the time of inception to destruction. Data lifecycle stages encompass creation, 

utilization, sharing, storage, and deletion (Figure 8). Each stage of the data life cycle is controlled 

through a different set of policies that control data protection, resiliency, and regulatory 

compliance 36. The almost limitless potential of data can be harnessed by focusing on data 

protection, data security, data resiliency, and compliance. Thus, data can be treated like any other 

physical asset in an organisation and plays a key role in the decision-making process. As the data 

 

34 https://webfoundation.org/2019/02/open-data-governance-and-open-governance-interplay-or-disconnect/ 
35 https://datainteroperability.org/ 
36 https://stealthbits.com/blog/what-is-data-lifecycle-management/ 
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strongly impacts how we function and conduct daily business, a robust data lifecycle management 

approach is essential to ensure its security, availability and reliability. 

 

 

Figure 8. General data lifecycle management stages 25. 

 

 

In the case of open data, however, the general data lifecycle management need to be somewhat 

extended in order to encompass all the necessary stages: data creation, selection, harmonisation, 

publishing, interlinking, discovery, exploration, exploitation, and curation (Figure 9). All these 

stages can be grouped into three main activities: data pre-processing (from data creation to 

publishing), data exploitation (from interlinking to actual exploitation), and data maintenance 

(curation). 

 



 Study on potentials of Open Data for the Alpine Space 

 

29 

 

 

Figure 9. Open data lifecycle management stages 37. 

 

 

Compliance with recognised open data principles and standards helps data providers to provide, 

in a systematic manner, the data that is timely, complete, primary, accessible, machine processable, 

non-discriminatory, license-free, and available in open formats.  

The FAIR data principles seek the reuse of data making them Findable, Accessible, Interoperable, 

and Reusable. The principles consider applications and computational agents as stakeholders with 

the capacity to find, access, interoperate and reuse data with none or minimal human intervention 

and recognize the importance of automated process to do that because humans increasingly rely 

on computational support to deal with intensive data processes. 

 

37 J. Attard et al., A Systematic Review of Open Government Data Initiatives, Government Information Quarterly, 
2015. 
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2.  The Alpine Space Open Data Overview 

This section offers a detailed analysis of the open data in the Alpine Space. First, we define the 

scope of Alpine Space and EUSALP strategy, then present the open data vision of this area and 

expose key stakeholders that contribute to open data. This is followed by an open data repositories 

overview and presentation of main open data projects in the Alpine Space. The section concludes 

with customer journeys for different open data use cases. 

2.1. Alpine Space and EUSALP 

The Alpine Space (see Figure 10) is an area that extends beyond 190,000 km2 and encompasses 

several countries from Central, Western and Southern Europe. France bounds the area on the west, 

Germany on the North, Italy and Slovenia on the South, and Austria on the East. In addition to the 

mentioned countries, Monaco, Liechtenstein, and Switzerland are also attributed to the area, 

covering a total of eight counties. 

 

Figure 10. Comparison of Alpine Space, EUSALP, and Alpine Convention 38. 

 

38 https://ec.europa.eu/regional_policy/sources/cooperate/alpine/eusalp_alpine_space_alpine_convention.pdf 
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In our open data overview, we focused primarily on seven counties, which are involved in the EU 

Strategy for the Alpine Region, shortly known as EUSALP. The strategy applies to five EU 

Member countries, i.e., Austria, France, Germany, Italy, and Slovenia, and two non-EU countries, 

i.e., Liechtenstein and Switzerland. Of the mentioned countries, 48 regions are part of the EUSALP 

and its detailed breakdown is visible in Figure 11. 

 

  

Figure 11. EUSALP regions breakdown. 

 

2.2. Current Status of Alpine Space Countries 

The open data status of Europe is well presented on portal data.europa.eu39 which arose from the 

initiative of the European Commission around five years ago. Each year, they provide an open 

data maturity report, where they assess the level of open data maturity in the European Union’s 

Member States (EU27) and the European Free Trade Association (EFTA) countries Liechtenstein, 

Norway, and Switzerland. Assessment is conducted with four main topics, which are Policy, 

Portals, Impact, and Quality. The Policy topic covers Policy Framework, Governance of open data, 

and Open data implementation; Portals topic covers Portal Features, Portal Usage, Data Provision, 

and Portal Sustainability; Impact topic covers Strategic Awareness, Political Impact, Social 

Impact, Environmental Impact, and Economic Impact; and Quality topic covers Monitoring and 

measures, Currency and completeness, DCAT-AP Compliance, and Deployment Quality. Based 

 

39 https://data.europa.eu/en 
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on those topics or dimensions, each country got a maturity score. In Figure 12, we can see scores 

obtained by Alpine Space countries. 

 

 

Figure 12. Open Data scores obtained by Alpine Space countries (for the year 2020). 

 

Out of all, France is the most mature, with 94% of the overall score. Austria, Germany, Italy, and 

Slovenia are closely followed with 90%, 88%, 87%, 84%, respectively. Switzerland obtained the 

maturity score of 57%, and Liechtenstein concludes the list with the lowest maturity level of 10%. 

Liechtenstein also has the lowest maturity level among all EU27 and EFTA countries. 

In the case of Switzerland from the graph in Figure 13, we can conclude that their lower maturity 

level is mainly influenced by the low Impact of open data, while the Quality is above the European 

average. From this we can conclude that Switzerland should pay the most attention to investing in 

Strategic Awareness, Political Impact, Social Impact, Environmental Impact, and Economic 

Impact. It could also invest in improving open data portals and improving open data policy. 
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Figure 13. Swiss maturity level rating 40. 

 

2.3. Open Data Vision in the Alpine Space 

Alpine Space is well-known for its economic prosperity, but it still wants to improve several 

hurdles, such as41: 

1. Economic globalization requiring the territory to distinguish itself as competitive and 

innovative. 

2. Demographic trends characterized by ageing and new migration model. 

 

40 https://data.europa.eu/sites/default/files/country-factsheet_switzerland_2020.pdf 
41 https://ec.europa.eu/regional_policy/sl/policy/cooperation/macro-regional-strategies/alpine/#1 
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3. Climate change and its foreseeable effects on the environment, biodiversity and living 

conditions of the inhabitants. 

4. Energy challenge at the European and worldwide scale. Its specific geographical position 

in Europe as a transit region but also as an area with unique geographical and natural 

features. 

However, to tackle those challenges (and others in general), one needs data. Moreover, if the data 

is publicly available, even better. Why so? Such collected and open data provide transparency. It 

is known that lack of transparency encourages corruption and inefficiency, although, with open 

data, citizens can become active players and propose improvements in government services. 

Furthermore, with open data, we offer possibilities for entrepreneurship since individuals can 

propose new services and platforms based on data mining and other approaches which may fuel 

economic growth. Nevertheless, one of the most important things that open data providers must 

understand is that they are not just data suppliers but also consumers. With that in mind, let us see 

who the main stakeholders in the Alpine Space are. 

 

2.4. Open Data Stakeholders in the Alpine Space 

Few websites provide a brief overview of the open data stakeholders worldwide, but one of the 

most known, besides previously mentioned data.europa.eu, is Data.gov42. The latter open data 

repository was launched in 2009 and is managed by the U.S. General Services Administration, 

more precise, the Technology Transformation Service. It aims to make government more open and 

accountable while providing access to many local government and non-federal open data 

resources. 

Figure 14 shows a map of open data stakeholders from the Alpine Space provided by Data.gov. 

Based on the Alpine Space region breakdown presented in Figure 11 and Figure 14, we can see 

that several regions have provincial open data shareholders. However, a more profound analysis 

shows that the Data.gov map does not display all provincial data stakeholders. For example, in 

Austria, we have stakeholders Land Vorarlberg, Land Tirol, Stadt Linz, Lower Austrian State 

Government, Stadt Wien, Graz city administration, Office of the Carinthian Provincial 

Government, Land Burgenland, and Stadt Salzburg providing open data for the Vorarlberg 

(Vorarlberg region), Tyrol (Tirol region), Linz (Oberösterreich region), Niederösterreich region, 

 

42 https://www.data.gov/ 
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Vienna (Wien region), Graz (Steiermark region), Kärnten region, Burgenland region, and Salzburg 

region, respectively. Similarly, in Italy we have stakeholders Municipality of Udine, Citta' di 

Venezia, Gruppo di Lavoro – Open Data (GdL-OD), Provincia Autonoma di Trento, Lombardy 

Open Data Team, Comune di Milano (Municipality of Milan), Regione Piemonte, Citta di Torino, 

Regione Autonoma Valle d'Aosta, and Open Data Alto Adige providing open data for the Udine 

(Friuli-Venezia Giulia region), Venice (Veneto region), Veneto (Veneto region), Trentino (Trento 

region), Lobardy (Lombardy region), Milano (Lombardy region), Piedmont (Liguria region), 

Turin (Piedmont region), Valle d'Aosta region, and Bozen region. Likewise, we could provide 

examples for the vast majority of the regions in the EUSALP area. 

 

 

Figure 14. Map representation of Open Data Stakeholders (Data.gov 43). 

 

 

43 https://www.data.gov/open-gov/ 
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As we can see, stakeholders providing regional data are usually local governments. Yet, all those 

local government stakeholders are always united in central government open data websites. For 

example: the Italian National Open Data portal is managed by the Italian government, the Open 

Data Austria is managed by the Austrian government, the Open Data Portal France is managed by 

the French government etc. 

Besides, it is also standard practice for other organizations to present data on their websites which 

consist of multiple data providers. One great example of that is Geoportal.de44. There we can 

explore over a few hundred data providers who contributed their data, all being nicely grouped in 

different categories, i.e., Federation, Countries, Municipalities, and Science and Research. 

Stakeholders could also be non-profit organizations like 52°North Initiative for Geospatial Open 

Source Software45, whose primary mission is developing spatial research data infrastructures to 

foster the derivation of information from data. 

 

2.5. Open Data Repositories in the Alpine Space 

In general, non-regarding the stakeholder type, open data in Alpine Space usually comprise topics 

of Agriculture, Environment, Transport, and Government, followed by Economy, Education, 

Society, Technology, Culture, Tourism, and others. Wordcloud of the most shared open data topics 

is visible in Figure 15. 

 

 

44 https://www.geoportal.de/ 
45 https://52north.org/ 
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Figure 15. Wordcloud of most shared open data topics. 

 

In the Alpine Space, there are a lot of Open Data portals covering different categories. Since the 

manual search of such portals is time-consuming, the vital role play websites that merge all the 

available data. Similarly, as presented in section 2.4, quite a few websites provide an overview of 

open data datasets, but one of the biggest ones is the one supplied by Opendatasoft46. The latter 

offers leading solutions for data share, and Figure 16 shows the map representation of open data 

portals in the Alpine Space. 

The site also allows searching by categories and general search strings. In Figure 17, we can see 

available open data portals that provide data for the environment category. 

 

 

46 https://www.opendatasoft.com/ 
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Figure 16. Map representation of Open Data Portals in the Alpine Space 47. 

Figure 17. Map representation of Open Data Portals in the Alpine Space for the environment category 48. 

 

47 https://opendatainception.io/ 
48 https://opendatainception.io/#?q=environment 
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In the following subsections, we will present a few diverse open data platforms that are part of the 

Alpine Space. 

2.5.1. The Platform of Knowledge 

The Platform of Knowledge is a technological public platform aimed at supporting project leaders, 

members, EUSALP board, EU team and related people, to connect them and facilitate knowledge 

and dialogue while making different targets (policy makers, stakeholders, researchers, citizens) 

aware about EUSALP, its projects, results and impact. The platform contains more than 91 

datasets, some of which are accessible to all users, others only to EUSALP members and registered 

people49. 

Open data refer to: 

• View, know and plan – Different datasets concerning Innovation and Research in the 

Alpine Region, data about innovation bodies, SMEs and publications, 2D graphs and 

interactive 3D Maps. 

• Strategic funding – Contains a collection of information about EU, national and regional 

programs and calls concerning Innovation and Research. 

• Urban sensing tool – Consists of a web monitoring tool of crucial topics for the Macro-

region by public tweets (e.g climate change/adaptation, young entrepreneurs, energy, etc.).  

• Communication area – Hosts EUSALP newsletters, press releases, media coverage, media 

kit, video and photo galleries, publications, media network, editor profiles. 

 

Publisher: 

Aggregate from different sources (Eurostat, 

Smart Specialization Platform, OECD, 

ESPON, ETER, ORCID, Official Ministries 

Platforms, …) 

Data link: 

https://www.alpine-region.eu/p/platform-

knowledge-overview 

Data field/category: 

Demographic, social, education, research, 

geolocation, telecommunication, 

Format: 

CSV, PDF, JPG, video, other 

 

49 https://www.alpine-region.eu/p/platform-knowledge-overview 

https://www.alpine-region.eu/p/platform-knowledge-overview
https://www.alpine-region.eu/p/platform-knowledge-overview
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infrastructure, economy, EU projects and 

partners 

2.5.2. The Open Data Platform Swiss Public Transport 

Swiss Federal Railways (SBB) operates with the Open Data Platform for Public transport in 

Switzerland. It is the core entity for public transport data management in the country. The open 

data platform enables the data in the DiDok, lnfo+ and CUS systems as well as upstream and 

system-provided data to be made available in a standardised format and integrated into services50. 

It is used in the development of new applications for passengers that would increase the 

attractiveness of Swiss public transport. The usefulness of this data is also reflected in the fact that 

Swiss public transport data can be linked to other systems across borders and contribute to 

facilitating communication in the decentralized systems and integrate the routing results into 

mobility information service51. 

Open data refer to: 

• road traffic – Data of traffic counters along major Swiss roads. counters can be found 

along important road segments in order to measure all traffic movements by direction 

and time. They are able to count, classify and determine the speed of all vehicles 

crossing specific locations. 

• timetable – Since 2016. 

• business organisations - The business organisations display transport companies 

organised structurally by billing-related and customer-information-related features. 

• list of stations and stop names 

• passenger flow – Passengers boarding and alighting at stations and stops. 

 

Publisher: 

Swiss Federal Railways (SBB), Swiss Union 

of Public Transport 

Data link: 

https://opentransportdata.swiss/en/  

Data field/category: Format: 

 

50 https://transportdatamanagement.ch/en/open-data/ 
51 https://alpine-space.org/projects/linkingalps/en/about/the-partnership 

https://opentransportdata.swiss/en/
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Transport API, CSV, XLSX, NeTEx, ZIP, DETEX II 

2.5.3. Re-search Alps Dataset 

The dataset contains information about organizations (private and public research entities and 

business companies) located in seven European countries (3.244 in Austria, 39.070 in France, 

36.549 in Germany, 35.085 in Italy, 26 in Liechtenstein, 1.466 in Slovenia, and 10.682 in 

Switzerland). Moreover, it describes 257.376 projects and contains details about 867.283 

publications52. 

Open data refer to: 

• research enterprises - in the seven countries of EUSALP– focus on the 48 Regions of 

the Alpine Space. 

• research projects - of research enterprises. 

• publications - of research enterprises. 

Publisher: 

Re-search Alps Consortium 

Data link: 

http://researchalps.eu/index.php/datasets/  

Data field/category: 

innovation, research, laboratories, projects 

Format: 

JSON 

2.5.4. Alpine precipitation grid dataset 

Alpine precipitation grid dataset (APGD) is a high-resolution grid dataset of daily precipitation 

developed at MeteoSwiss and covering the entire Alpine region. It was established as part of the 

EU FP7 EURO4M project. Dataset incorporates more than 5500 rain-gauge measurements on 

average per day for the Alpine sections of Austria, Croatia, France, Germany, Italy, Slovenia and 

Switzerland. With 10-15 km station spacing, the dataset is one of the densest observation networks 

over a high-alpine topography worldwide53. 

Open data refer to: 

1. meteorological data 

 

52 https://www.alpine-region.eu/projects/re-search-alps 
53 https://www.alpine-region.eu/projects/re-search-alps 

http://researchalps.eu/index.php/datasets/
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2. hydrological data 

Publisher: 

Federal Office of Meteorology and 

Climatology MeteoSwiss 

Data link: 

https://www.meteoswiss.admin.ch/ 

home/search.subpage.html/en/data/products/2015/alpine-

precipitation.html  

Data field/category: 

weather 

Format: 

NetCDF 

2.5.5. FOODIE platform – farm-oriented open data in Europe 

FOODIE platform provides data obtained from various EU open sources (Austria, Czech Republic, 

Italy, Latvia, Poland and Spain) including satellite images SENTINEL-2 Copernicus program, 

cadastral information, agricultural plots, geological, soil, water, weather maps and more. 

The platform includes a whole IT solution with databases, associated metadata, security 

mechanisms to protect confidential information and interoperable web services based on open 

standards. FOODIE targets the end users of the precision farming value chain, mainly farmers, by 

offering storage of daily data for the management of agricultural plots. This data includes use of 

fertilizers, fuel, water, weather stations, intelligent tractors and others. Later this data can be easily 

used by the farmer in precision agriculture applications offered by FOODIE. Currently several 

applications are being developed for optimisation (from economic and environmental point of 

view) of machinery routes and for delineation of zones with similar levels of crop harvest54. 

Publisher: 

FOODIE research project consortium 

Data link: 

https://ec.europa.eu/eip/agriculture/en/find-

connect/projects/foodie-farm-oriented-open-data-

europe  

Data field/category: 

agriculture 

Format: 

XML, JSON, OGC WMS, WFS, WCS 

 

54 https://ec.europa.eu/eip/agriculture/en/find-connect/projects/foodie-farm-oriented-open-data-europe 

https://www.meteoswiss.admin.ch/%20home/search.subpage.html/en/data/products/2015/alpine-precipitation.html
https://www.meteoswiss.admin.ch/%20home/search.subpage.html/en/data/products/2015/alpine-precipitation.html
https://www.meteoswiss.admin.ch/%20home/search.subpage.html/en/data/products/2015/alpine-precipitation.html
https://ec.europa.eu/eip/agriculture/en/find-connect/projects/foodie-farm-oriented-open-data-europe
https://ec.europa.eu/eip/agriculture/en/find-connect/projects/foodie-farm-oriented-open-data-europe
https://ec.europa.eu/eip/agriculture/en/find-connect/projects/foodie-farm-oriented-open-data-europe
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2.5.6. Tirol Data Portal 

Tirol Data Portal contains 13 datasets regarding environment and tourism. It was launched on April 

2012. With its geographical location, topography and variety of altitude zones, the Tyrol enjoys 

outstanding diversity in terms of species and habitats. The natural gems of the Tyrol are its 81 

protected areas, which occupy more than a quarter of the Tyrol. The Environmental Law Office 

produces an annual environmental protection report, which is submitted to the Tyrolean Parliament 

and is made available online on the official website of the Tyrol. Tourism is also inseparably linked 

with the Tyrol. It played a key role in the post-war development of the peripheral areas and is a 

mainstay of the Tyrolean economy today. 

Publisher: 

Land Tirol, Amt der Tiroler 

Landesregierung 

Data link: 

https://www.tirol.gv.at/data/  

Data field/category: 

environment and tourism 

Format: 

HTML, CSV, ZIP, PDF, JSON, WFS, XML, WMS, 

XLSX, WCS 

2.5.7. Open Data Lombardia 

The open data portal of Lombardy has over 5000 datasets. Datasets cover more than 10 different 

categories (among others agriculture, culture, energy, government, transport, health, sport, 

university and research, …). Portal was launched on March 2012, within Lombardy Region Open 

Data Program, as part of one of the priority initiatives of the Lombardy Digital Agenda: the 

enhancement of public information assets. 

Publisher: 

Regional Government of Lombardia 

Data link: 

https://dati.lombardia.it/  

Data field/category: 

agriculture, environment, trade, culture, 

power, family, government, education, 

transport, health, safety, social, sport, 

statistics, territory, tourism 

Format: 

JSON, CSV, GeoJSON, XLSX, ODS, HTML, PDF 

  

https://www.tirol.gv.at/data/
https://dati.lombardia.it/
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2.6. Open Data Projects in the Alpine Space 

Several projects have already been done or are in progress with at least some Alpine Space region 

partners. These projects are presented in subsection 2.6.1. While searching relevant projects, we 

also stumbled upon some relevant European space projects with no Alpine Space countries or 

regions partners. We presented them in subsection 2.6.2. 

2.6.1. Open Data Projects 

The project most in line with the open data for the Alpine Space initiative is an Interreg project 

Deas (Data Economy Alps Strategy to stimulate participation competitiveness and new business 

in the Alpine Space), which strives to improve the value of using open data for public service and 

business, raise competitiveness of the Alpine Space areas with their exploitation and improve the 

Alpine Digital Agenda. The planned results of the projects are reports on availability of open data 

in the Alpine Space area, data quality standards in the area, available required competences on the 

subject in the area, and the platform of open data. The portal enables the uploading and describing 

the data which is then openly available to other actors. Other actions during this project include 

raising awareness of the portal and marketing portals usefulness to appropriate actors. 

An EUSALP project Re-search Alps was a project that covered open-data concept in the region 

most significantly. The project strived to provide gather, consolidate, harmonize and make 

available to public and private bodies data about laboratories and research and innovation centres 

active in the seven countries that constitute the Alpine Area. Even though that the open data they 

provided was limited (what the laboratories and research centres do, where they are located, where 

excellence emerges, according to research fields/themes and numbers, key people working in a 

specific centre, and network of relations they highlight in their websites), it demonstrated that there 

is need and will to facilitate platforms for open data. The project results included standard set of 

meta-data about the research centres, open dataset describing the laboratories, and a semantic and 

multilingual web application for querying the dataset and visualizing the obtained results. 

A Horizon project Inode (Intelligent Open Data Exploration) which strived to provide a platform 

for the users to interact with data in a more dialectic and intuitive way similar to a dialog with a 

human. To achieve this principle, INODE offered a suite of agile, fit-for-purpose and sustainable 

services for exploration of open data sets that help users link and leverage multiple datasets, access 

and search data using natural language, using examples, get guidance from the system in 

understanding the data and formulating the right queries, and explore data and discover new 

insights through visualizations. No publicly available API was provided. 
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Horizon project AquaSmart (Aquaculture Smart and Open Data Analytics as a Service) had an 

objective to enhance innovation capacity to the aquaculture sector, by addressing the problem of 

global knowledge access and data exchanges between aquaculture companies and its related 

stakeholders. Offering aquaculture production companies, the tools to access and share global open 

data and strong data analytics in a multi-lingual, multi-sector and cross-border setting strengthens 

their competitiveness and growth potential. 

Horizon project EERAdata (Towards a FAIR and open data ecosystem in the low carbon energy 

research community) strived to adhere to the principles of open and FAIR energy research data 

(findability, accessibility, interoperability, re-usability). The presented open data infrastructure 

implements an open platform for uniform and seamless access to energy data and establishes a 

pool of experts and data stewards to facilitate a mental shift in the community towards FAIR and 

open data practices. A key element is the active linking of EERAdata to national initiatives, the 

European Open Science Cloud, the Research Data Alliance, and others. 

Next Horizon project Odeco (Towards a sustainable Open Data ECOsystem) aimed to address the 

central challenge of realizing a user driven, circular and inclusive open data ecosystem. The project 

provided researchers with relevant open data knowledge, skills and research experiences that cut 

across disciplines, domains and sectors. 

Horizon project Optimise (Open data: improving transparency, reproducibility and collaboration 

in science) had two main objectives. First, to assess whether open data policies result in high-

quality data sharing and reduce poor scientific practices. And second, to investigate the barriers 

and motivations behind decisions to adopt open data practices. No platform for open data was 

introduced during this project. 

Horizon project Timon (Enhanced real time services for an optimized multimodal mobility relying 

on cooperative networks and open data) aimed to provide an open data platform to provide 

information and services to drivers, businesses and Vulnerable Road Users in real time. The project 

defined a fully distributed global architecture to enable cooperative sensing. The platform provides 

a real-time API for any further usage by any analytical system. 

Project Cross-CPP (Ecosystem for Services based on integrated Cross-sectorial Data Streams 

from multiple Cyber Physical Products and Open Data Sources) funded by Horizon mechanism 

had an objective to establish an IT environment for the integration and analytics of data streams 

coming from high volume (mass) products with cyber physical features, as well from Open Data 

Sources, aiming to offer cross sectorial services and focusing on the commercial confidentiality, 

privacy and IPR and ethical issues using an context sensitive approach. The project addressed 

cross-stream analysis of large data volumes from mass cyber physical products (CPP) from various 

industrial sectors such as automotive, and home automation. Throughout the project the 
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deliverables were the following. Models for integration and analytics of data streams coming from 

multi-sectorial CPP, including shared systems of entity identifiers applicable to multi-sectorial 

CPP (as well as the definition of agreed data models for data streams from multiple CPP aiming 

at de-facto standard; Ecosystem, including a common Marketplace, and methodology to use such 

models to build multi-sectorial cloud based services; Toolbox for real-time and predictive cross-

stream analytics, context modelling and extraction, and dynamically changing security policy, 

privacy and IPR conditions/rules; Set of services such as services based on a combination of data 

streams from home automation and (electrical) vehicles to provide enhanced local weather forecast 

and predict and optimize energy consumptions in households. 

Horizon project Odine (Open Data INcubator for Europe) aimed to provide an environment to 

support and advice SMEs and start-ups in creating commercial added value from open data. During 

the project the following was achieved. A transparent, fair, and efficient proposal process for SMEs 

and start-ups; A network of European open data SMEs and start-ups; An initial investment in these 

companies through an open call; Incubation and mentoring with the possibility of acceleration; 

The access to data services and computing infrastructure from; The expert support from serial 

entrepreneurs and intrapreneurs, and coaching from business schools; And high visibility through 

promotion of success stories. 

Project Open4Citizens (Empowering citizens to make meaningful use of open data) by Horizon 

aimed to demonstrate the potential of open data to citizens, by creating open playgrounds where 

citizens, students, experts, start-up companies, academia and public institutions can collaborate to 

generate meaningful applications. No technological platform was introduced – only the knowledge 

demonstrations were done. 

Interreg project Airthings (Fostering resource efficiency and climate change resilience through 

community based Air Quality Internet of Things) presented a platform with publicly available 

access to air quality IoT sensor data from five different countries (Bulgaria, Greece, Cyprus, 

Albania and North Macedonia). The platform is only human-readable and does not provide any 

API which could serve as the basis for further analysis. Also, the data provided is only real-time 

data without any option to see the historical data. 

Another Interreg project is Cyclewalk (Sharing best practices and experience on data collecting 

and processing and involvement of users in order to improve planning of cycling and walking as 

modes of transport in urban and functional urban areas) which is involved in the improving 

infrastructure for cycling and walking in urban areas. One of the areas that the project covers is 

the data about the combined use of public transport and active mobility, bike sharing, bike parking, 

and cyclist and pedestrian flow. Unfortunately, no specific policy or technical good practices are 

outlined. Also, there is no plan to provide common data source with public available API. 
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The last relevant Interreg project is Bid-Rex (From Biodiversity Data to Decisions: enhancing 

natural value through improved regional development policies) which was funded between 2016 

and 2021 and focuses on the connection between the biodiversity data and conservation decision-

making processes. The project resulted in open data maps with the biodiversity information and 

open atlas about the biodiversity in different locations. They present a toolbox on using these data 

sources and the manuals on inputting the information in these sources. Unfortunately, they did not 

provide any steps in combining these open data maps and atlases above the national (or even 

regional) level, and are not striving to enable public APIs in these data sources. 

2.6.2. Relevant Projects in Other European Regions 

An Estonian project is Xpresso (Breakthrough gene expression search engine for cost reduction 

and significantly increased use of open data in drug discovery) where search engine through the 

genetic data was provided. No other API was provided. 

A project from United Kingdom dEUdil (Building on open data as a new business model in the 

business information industry) aimed to contextualise the world’s private company information 

and, in the process, to do for private markets what Bloomberg has done for public ones, and to 

provide this in an open data platform. 

An Interreg funded project from Netherlands and Slovakia is Osiris (Open Social Innovation 

policies driven by co-creative Regional Innovation eco-systemS), which is already in its second 

iteration of funding (first in the time-frame 2016-2020 and second 2021-2025). Project’s goals are 

to research, help and enable open data infrastructure in public sectors of EU countries. The project 

is led by Open Data Institute (ODI) and is supported by European Data Portal (EDP), two of the 

most influential actors in the European Open Data scenario. The project focuses mainly on the 

policy making and on the technological aspects of the open data initiative. In the project first 

iteration (2016-2020) it demonstrated how actors with different experiences and expectations can 

solve real-life societal challenges through OSI methods – stimulating a bottom-up co-creation 

process for regional development. In the current second iteration the project focuses on expanding 

policy improvements toolbox, good practices in relation to the current state of COVID pandemic 

and continuing expanding the knowledge through events and webinars. 

 

  



Study on potentials of Open Data for the Alpine Space 

 

48 

 

2.7. Customer Journeys for Open Data Use Cases in the 

Alpine Space 

Customer Journeys provide a view into a customer interaction from their perspective, unlocking 

insights to power innovation and competitive advantage. A customer journey map shows how real 

people connect with your open data-driven business processes to create moments that matter. 

2.7.1. Customer Journey for an Open Data case in Public Transport 

 

Nina is 32 and collaborates with an IT Company, with headquarters in 

Bolzano, Italy. She is from Maribor, Slovenia, and mainly works 

remotely. Due to her ecological beliefs, she does not have her own mean 

of transport and so primarily relies on public transport. 

Occasionally, Nina has to visit the headquarters of her IT Company, 

positioned in Bolzano. While no direct connection between Maribor and 

Bolzano exists, she uses "Alpine Region Journey Planner" (ARJP), an 

open data-based solution, which helps individuals find the best options 

for end-to-end destination transport. 

Similar to Irish National Transport Authority (NTA) ‘National Journey 

Planner’" the Alpine Region Journey Planner" (ARJP) is an imaginary 

open data-based service offering journey planning, timetable, and travel 

information from all licensed public transport providers across the 

Alpine region, including information on train, bus, tram, ferry and taxi 

services. 

 

Now that we know the user profile, we can define Nina's customer journey. The latter is presented 

in Figure 18. 
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Figure 18. Nina’s customer journey in the public transport. 
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2.7.2. Customer Journey for an Open Data case in Tourism Sector 

 

MICHAEL 

Michael is 45 and is planning a two-week tourism trip with his 

family from his home in Munich, Germany to Piran on the 

Slovenian cost. As the drive from his home to his final 

destination is lengthy he is planning to stop several times and 

hopes to enjoy any available tourism spots along the trip. 

Michael uses “Alpine Space tourism portal” to plan his stops 

from his home to his final destination in Piran, which is an open 

data-based solution, that helps individuals find any relevant 

tourism spots along their routes and local tourism providers 

with advertising and expanding their reach. 

 

Now that we know the user profile, we can define Michael's customer journey. The latter is 

presented in Figure 19. 
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Figure 19. Michael’s customer journey in the tourism sector. 
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2.7.3. Customer Journey for an Open Data case in the Environmental sector 

 

Janine is a 38 years old well-educated and environmental-aware 

citizen from Villach, with active participation in environmental 

organizations such as Greenpeace. From profession, she is a 

research journalist with a focus on environmental topics in the 

Alpine Space. Most of her articles are objective and empirical 

based on available open data. Therefore, her articles have a 

significant impact on the society in the Alpine Space. 
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Figure 20. Janine’s customer journey in the Environmental sector. 
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3. Towards the Alpine Space as an active Open 

Data Space 

3.1. The alignment of Open Data roadmap with a general 

EUSALP strategy55 

The EU strategy for the Alpine region (EUSALP) is based on a joint initiative of Alpine countries 

and regions building upon a long tradition of cooperation in the Alps. It aims at addressing Alpine-

specific challenges that cannot be tackled at the state or regional level alone. The strategy seeks to 

promote sustainable economic and social prosperity of the Alpine Space and affects around 80 

million people living in 48 regions in seven countries. The strategy builds upon the following three 

general action-oriented thematic policy areas and one cross-cutting policy area56: 

• Thematic Policy Area: Economic Growth and Innovation 

o OBJECTIVE: Fair access to job opportunities, building on the high competitiveness 

of the region. 

o OPEN DATA ALIGNMENT: Open data in government, local authorities, and in 

the public sector in general supports many different objectives, e.g., it facilities 

transparency by showing how public money is being spent as well as which projects 

calls and tenders are available. Similarly, to leverage the competitiveness, the most 

suitable and competent employees are selected for the open positions in a 

transparent and fair process. 

• Thematic Policy Area: Mobility and Connectivity 

o OBJECTIVE: Sustainable internal and external accessibility to all. 

o OPEN DATA ALIGNMENT: Concerning green and digital transformation, open 

data enables the planning and optimization of the mobility of people and cargo.  

These may be achieved by the availability of open data of individual public 

transport providers and aggregating services, which optimizes the transport routes 

based on the availability and schedules of individual carriers.  

 

55 https://www.alpine-region.eu/ 
56 https://www.alpine-region.eu/objectives 



 Study on potentials of Open Data for the Alpine Space 

 

55 

 

• Thematic Policy Area: Environment and Energy 

o OBJECTIVE: A more inclusive environmental framework for all and renewable 

and reliable energy solutions for the future. 

o OPEN DATA ALIGNMENT: Open data may contribute to the objective as 

follows. First, optimizing the public transports routes helps lower energy and CO2 

emissions. In addition, open data of macro and micro energy producers may help 

identify and optimize the relationships between the producers and energy 

consumers. Public authorities may also publish environmental information as open 

data, thus contributing to the monitoring and controlling of environmental factors. 

• Cross-cutting Policy Area: Governance, including Institutional Capacity 

o OBJECTIVE: A sound macro-regional governance model for the region (to 

improve cooperation and the coordination of action). 

o OPEN DATA ALIGNMENT: Available needs and actions of government and local 

authorities as open data may facilitate cooperation and coordination activities with 

relevant stakeholders, e.g., networking, establishing optimal consortiums, and 

enrolling optimal subcontractors. The established multilateral organizations may 

publish and use open data to overcome the “walled-gardens” of individual 

governments.  

 

3.2. Critical success factors 

The success of the open data initiative in the Alpine Space depends on several factors, which have 

been defined by the specialization of more generic open data success factors57 tailored to the 

Alpine Space specifics. Six generic success factors have been identified to perform effective Open 

Data initiatives. These factors are applicable at a macro-level, e.g. when reviewing a government 

open data initiative, and at a micro-level, e.g. when an organization or municipality wants to start 

publishing Open Data. 

 

 

 

57 https://www.linkedin.com/pulse/success-factors-open-data-initiatives-deirdre-lee/ 
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CSF of 

open data 

initiatives 

Generic Alpine Space specifics 

Policy A clear open data policy ensures a shared 

vision for all stakeholders. The policy specifies 

the overall objectives for the Open Data 

initiative, and a strategy can define the 

roadmap of how to get there with an action 

plan, timeline and corresponding 

responsibilities. Any Open Data policy should 

not be a standalone document. It should be 

embedded on a broader digital, innovation, or 

reform policy package of a government or 

organization. 

The Alpine area is composed of 

territories with contrasted 

demographic, social, and 

economic trends and a great 

cultural and linguistic diversity. 

These specifics are clearly 

specified and addressed in 

EUSALP – an EU 

macroregional strategy for the 

Alpine region.  

Governance To ensure that the Open Data Policy does not 

simply collect dust, it needs to have a 

clear Governance structure with a dedicated 

owner who will drive the implementation of 

the policy, review its progress and measure its 

success. There also needs to be responsible 

parties for each of the actions within the 

roadmap. 

This diversity in Alpine Space 

goes along with a great variety 

of governance systems and 

traditions imply a need for an 

establishment of a multilateral 

organization for monitoring and 

controlling o an Alpine Space 

open data initiative.  

Capacity An Open Data policy and a good governance 

structure form a solid foundation, whereas on 

the operational level, the capacity or resources 

are needed to publish and manage Open Data. 

Ongoing communication and training can help 

ensure people have the necessary skillsets to 

actively engage with Open Data projects. 

Critically, this includes employees from both 

technical (e.g., IT, geospatial, data scientists, 

etc.) and non-technical backgrounds (e.g., 

business owners, project managers, domain 

experts, analysts, etc.). 

Action group 3 of EUSALP 

strategy, aims at improving the 

adequacy of labour market, 

education and training with 

employment opportunities in 

strategic sectors in the region, 

and at increasing the 

employment levels of the region 

through joint macro-regional 

activities. Open data initiatives 

related to knowledge and 

training should be incorporated 

and aligned with this action 

group.  

Technical The technical aspect of Open Data publishing 

is often at the forefront of Open Data 

conversations. While providing data in its raw 

form supports data reuse for a variety of 

applications, there are a number of ways data 

publication could be improved for ease of use, 

interoperability, and accuracy, e.g., 

comprehensive metadata, publishing data via 

The technical aspect of Open 

Data publishing should be 

incorporated into the innovation 

aspect of EUSALP strategy 

brings together the existing 

potentials of the Alpine Region 

to better exploit synergies in the 

strategic sectors described in 
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well-specified APIs, and standardization. A set 

of Technical Publishing Guidelines with 

simple messages can support a streamlined 

approach to making valuable Open Data 

available. 

the following action and 

overcome challenges as regards 

innovation.  

Engagement Publishing Open Data is not effective until 

being used by the corresponding stakeholders, 

e.g., citizens, researchers, policymakers, 

developers, businesses, and journalists. 

Therefore Open Data initiatives should analyse 

and address the needs of stakeholders who 

want to discover, understand and access 

information. User Engagement and following 

a user-centric approach is therefore central to 

understanding user needs, as well as fostering 

collaboration and building trust. 

One of the EUSALP specific 

objectives addresses an 

installation of a permanent 

alpine think tank on the 

accessibility to services of 

general interest. Sharing 

awareness of Open Data should 

also be part of such a 

multilateral strategy.  

Demand  By following the overall goal of publishing 

Open Data, which is to achieve positive 

environmental, economic, political, and social 

impacts, the actual demand for publishing 

open data should be identified. Working 

directly with stakeholders to identify 

challenges and projects that could benefit from 

Open Data is the most effective way to achieve 

substantive impact. 

Due to the diversity of the 

Alpine Space, as also identified 

by the EUSALP strategy, a 

multilateral organization 

responsible for open data 

should also have the 

responsibility to promote open 

data and share best practices 

and cases.  

 

3.3. Stakeholder engagement 

As was already pointed out in sections 1.4 and 2.4, each stakeholder could be either supplier, 

consumer, or even both. Let's first provide some examples of why would some stakeholders 

provide to the open data community. 

1. Visibility: opening your data to other people gives you an opportunity to become an 

established partner in the field of the provided data topic. Not only you can provide data, 

but you can also publish results obtained while analysing it. Such an approach even 

increases recognition of your company or organization. 

2. Promotion: If you have published data, you can easily share the link to that website or 

repository on social media, in newsletters, in local news stations, or others. Social media 

posts can be posted on the company social media profiles, which employees can reshare. 
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Newsletters are standard practice in organizations to spread the voice of their novelties, 

and news stations would spread the news about it if adequately presented.  

3. Professionalism: everyone knows that data cannot be published as-is. When stakeholders 

think of opening data, they must think about the sharing style – would it be in an Excel file 

or pure CSV? Would we provide it as an API and track the number of requests to our 

server? If so, would we provide responses as JSON or XML? Maybe we can provide an 

interactive website where page visitors see data through interactive maps, graphs, tables, 

etc.? Non-regarding the way, a stakeholder must first decide on the delivery type, prepare 

data and then provide it to others. If this is done properly, the professionalism of the 

stakeholder increases. 

4. Collaboration: When people/organization/consortium recognizes that some stakeholders 

provided data that could benefit them, they can contact you for a possible partnership. Such 

partnership could not be purely on the data level but could also be expanded to a profound 

project(s).  

5. Project requirements: Lately, there has been a significant increase in project tenders that 

have defined open data requirements. For example, an Interreg project SmartVillages has 

raised an issue, where there is a need of an open data policy among regions, which would 

enable incorporating various advanced smart monitoring and acting devices, and 

introducing AI-enabled enhancements.  

6. Reciprocity: Usually, stakeholders already use some open data in their business. That 

could be Google Scholar if we are talking about Academic data; World Health 

Organization or HealthData.gov for organizations working with health and scientific data; 

World Bank Open Data if an organization is doing some business in the financial or 

economic field; or Climate Data Online if the environmental topic is relevant to the 

organization. Consequently, it is reasonable for a stakeholder to give something back to 

the community.  

The second possibility for a stakeholder is to be only the consumer of the data. In Alpine Space, 

we can find a lot of such examples. A good summary of the government open data consumer 

stakeholders can be found on the Open Data Impact Map58. The latter is a project of the Open Data 

for Development Network (OD4D), which is a public database of organizations that use open 

government data from around the world.  

In Figure 21, we can see a map representation of organizations from the Alpine Space region which 

are using open government data in their businesses. By far are leading Germany and France with 

22 and 21 of such organizations, respectively. Switzerland and Italy tie with eight organizations, 

 

58 https://opendataimpactmap.org/index 
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Austria follows closely with seven, and Slovenia with one. Of course, we must take those numbers 

with reservations. The Open Data Impact Map collects data through surveys, regional supporters, 

and research and still does not comprise a representative sample of use cases. With that in mind, 

in the following paragraph, we will not focus on the numbers per se but the numbers' trends. 

 

 

Figure 21. Map representation of Organizations using Government Open Data in the Alpine Space 59. 

 

First, we checked which types of organizations are using open data the most. As is evident from 

Table 3, open data is predominantly used by For-profit organizations, followed by Non-profits, 

Developer groups, Academic institutions, and others. 

Now let's look in more detail into the For-profit and Non-profit organizations. As is visible in 

Figure 22, Non-profit organizations are represented by far in the Government sector, followed by 

the Agriculture sector, and Energy and climate data sector. On the other hand, For-profits are 

 

59 https://opendataimpactmap.org/eca#visualizations 
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predominantly leading in the Transportation and logistics, Media and communications, 

Healthcare, Finance and insurance, Consumer, and Arts, culture, and tourism sectors. 

 

Table 3: The overview of countries and type of organizations. 

 Academic 

institution 

Developer 

group 

For-

profit 

Non-

profit 
Other (empty) Sum 

Austria   3 2 2  7 

France  2 16 2 1  21 

Germany  3 10 8  1 22 

Italy  1 6 1   8 

Slovenia    1   1 

Switzerland 1 1 6    8 

Sum 1 7 41 14 3 1 67 

 

First, we checked which types of organizations are using open data the most. As is evident from 

Table 3, open data is predominantly used by For-profit organizations, followed by Non-profits, 

Developer groups, Academic institutions, and others. 

Now let's look in more detail into the For-profit and Non-profit organizations. As is visible in 

Figure 22, Non-profit organizations are represented by far in the Government sector, followed by 

the Agriculture sector, and Energy and climate data sector. On the other hand, For-profits are 

predominantly leading in the Transportation and logistics, Media and communications, 

Healthcare, Finance and insurance, Consumer, and Arts, culture, and tourism sectors. 
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Figure 22. For-profit and Non-profit Sectors Representation. 

 

3.4. Possible specializations for Alpine Space 

To possibly gain the most out of an open data initiative, we should look at possible specializations 

of open data for the Alpine Space. As it has been presented in section 2.5, the analysis of the topics 

of the existing open data repositories, datasets and services outlined three predominant sectors, 

while the fourth has been composed from some interconnected topics of similar frequency:  

• Agriculture,  

• Environment,  

• Transport, and 

• Tourism. 

As the supply and demand of open data in these four areas are clearly high within the Alpine Space, 

they should be considered as the main open data drivers also for the future. On the other hand, 

however, there may be potential areas, which have not been properly tackled yet, but could provide 

a competitive advantage for the Alpine Space, if addressed appropriately. 

There are some specifics about the Alpine Space regions and countries, which may make the open 

data very interesting and, in some cases, challenging. The possible specializations can be split into 
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the areas and features common to the countries and region in the Alpine Space, and to the 

specializations that could arise as the result of differences in the features of the area. 

3.4.1. Specializations as the results of common features 

The most distinctive unique common feature of all the regions in this space are the Alps 

themselves. The first possible category of specializations could and should relate to this in mind. 

The natural resources, tourism possibilities, natural biodiversity, and transport connections with 

Alps in mind present an important unique factor, which could be further exploited to give an 

additional encouragement for a common open data growth. 

The most prominent common feature of the Alpine Space is the relatively common weather and 

soil patterns across the region. This manifests in two unique commonalities across the region. For 

example, tracking biodiversity of flora and fauna across the region can boost the pattern extraction 

about possible negative effects which may arise as the consequence of any economic decisions. 

This can be especially useful as the flora, fauna, rivers, lakes, and other natural habitats stretch 

across multiple regions and countries. 

Next, the common weather and soil patterns manifest themselves in the common agriculture and 

livestock farming. Even though most countries in the region are required to follow a common EU 

farming strategy, there are a lot of possibilities for improvements arising from a common open 

data perspective – from pest and disease control to connections across countries. 

Transportation across the Alpine Space is also a common point to all the regions in this part of 

Europe. Even though that some international automotive vehicle and train systems exist, and the 

common EU strategies about the transportation development is in place, there is no common region 

goals in this field. For example, traffic and freight control across the countries enables quicker 

responses to the changing patterns. 

Based on a review of existing open data portals, we can conclude that each of the countries 

included in the Alpine Space has its own open data portals. For example, Switzerland has a very 

good Open Data Platform that provides data on public transport. Therefore, it would be useful to 

create or integrate an open data portal that would include data e.g. on transport from all countries 

involved in the Alpine Space. A similar portal (Re-search Alps Dataset), which combines data 

from Alpine Space countries, already exists on the topic of data on private and public research 

entities and business companies located in these countries. 

3.4.2. Specializations as the results of differences 

Even though the regions and countries in the Alpine Space are close in geographical sense, they 

are very diverse in cultural sense. This presents a challenge but also could be an advantage for a 
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common open data initiative. Different cultures can also manifest in different work procedures and 

different goals in mind. Working on a common initiative would connect these regions even further, 

boosting the cooperation in the academic, economic, and other sectors. 

The tourism sector can also benefit from the cultural differences. There are strives of tourists that 

visit the region not regardless, but because of its cultural and ecological diversity. Common data 

platform about this data can lead to potential new connections and synchronizations among 

different regions, which may boost their tourism by connecting with other (ecologically and 

culturally) different regions. 

3.5. Strategic themes guiding the OD initiative 

The Strategic Themes guiding the Open Data Initiative in the Alpine Space (Table 4) are based on 

generic or regional open data initiatives60 and specialized by considering the specifics of Alpine 

Space as specified in the EUSALP strategy61. 

Table 4: Strategic themes of the Open Data for the Alpine Space. 

Strategic 

Theme 1 

Broaden the range of public bodies (governments, local governments, multilateral 

organizations, higher education institutions) actively engaged in the Open Data 

Initiative in the Alpine Space. 

Strategic 

Theme 2 

Broaden the scope and improve the quality, quantity and range of Open Data and 

associated meta-data. Improve the quality and range of services provided in Alpine 

Space. 

Strategic 

Theme 3 

Continue to engage with all stakeholders and encourage use of Open Data, which 

includes civil society, governments, local governments, private sector, journalists 

and media, researchers, donors, and multilateral organizations. 

Strategic 

Theme 4 

Support and encourage various groups of Open Data users in the Alpine Space, which 

includes civil society, governments, local governments, private sector, journalists 

and media, researchers, donors, and multilateral organizations. 

 

60 https://data.gov.ie/pages/open-data-strategy-2017-2022. 
61 https://www.alpine-region.eu/. 
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Strategic 

Theme 5 

Provision of a framework tailored to Alpine Space, to support and train all Data 

Providers and build capacity in the management and use of Open Data. 

Strategic 

Theme 6 

Monitor and evaluate the impact, benefits, and risks of the Open Data Initiative in 

the Alpine Space and benchmark against other jurisdictions. 

Strategic 

Theme 7 

Ensure that effective governance structures and multilateral organizations are in 

place to implement the Open Data Strategy in the Alpine Space. 

 

3.6. The initial plan of action 

Based on the identified possible specializations and strategic themes, there are more than enough 

reasons for concrete actions in the direction of the Open Data initiative in the Alpine Space 

communities. Some significant steps have already been taken, especially with the projects like 

Deas. Still, further action is needed to prevent the region's stagnation and ensure the area's 

continuous development is on par with other European regions. 

The first actions to be taken are definitely in continuing the research of the opportunities and needs 

of the region while concentrating on the four identified possible specializations. The current state 

of open data has to be evaluated, and unknown existing open data initiatives have to be identified. 

Next, the common goals have to be set based on the needs of the possible specializations. A 

common open data strategy can be developed with these goals in mind, then evaluated against the 

existing open data initiatives. 

Furthermore, an action plan of connecting existing or developing new open data initiatives has to 

be developed. A joint open data initiative would prevent fragmentation of unconnected open data 

initiatives, making the joint and broad initiatives stronger economically, politically, and socially. 

After that, the planned actions of connecting or developing joint open data plans have to be taken. 

Here, the policy changes must be made by acting government bodies to ensure continued economic 

and social changes. The private sector and the public should be made aware of these initiatives and 

changes that would allow them to be fully engaged in the initiatives and to gain their positive 

effects. 
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4. Towards technical framework for OD in the 

Alpine Space 

In this section technical framework for Open Data in the Alpine Space is briefly described, together 

with common open data formats, metadata, and data platforms. Additionally, common guidance 

and recommendations for the selection and implementation of different technologies used to 

establish an Open Data Platforms are presented. As the Open Data initiatives mature and open data 

awareness and technologies evolve there are still some challenges that need to be addressed in 

order to provide the shareholders with a solution that is easy to use and encourages each 

shareholder to explore and utilize the potential of the Open Data.   

4.1. Data formats and metadata, data platforms 

The open data formats and metadata refers to the way in which the data is structured and made 

available for humans and machines62. By choosing the right format, we ensure that we can easily 

manage and use them. Sometimes, for greater usability, the same data needs to be written in 

multiple formats. Open data must be available for anyone to access, use and share. And what about 

metadata? Metadata is, simply put, data about data. Metadata describes the context of data and 

helps to organize, find and understand data. 

The open data format must include the following three properties:  

• Usability. The most usable format for data is likely to be one in which the dataset was first 

created. In many cases, this format may be a proprietary software program (e.g., Microsoft 

Excel). Such programs can often export data also in other formats.  

• Management. For some publishers, open data is the main source of their data. Using open 

data in organization increases sustainability and trust in the data, by making it a key 

component of the organization’s operations and it creates clear opportunities for 

innovation.  

• Access. The appropriate format for different datasets may be different. A textual format 

(e.g., PDF) may make the data easy for a human to understand but it is not the most readable 

for a machine. For this reason, accessibility is often achieved by making the same data 

available in a range of different formats. For format, to be as accessible as possible, it must 

 

62 https://data.gov.ie/edpelearning/en/module9/#/id/co-01  
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be understood by the user, readable by machines, supports the data's easy reuse and does 

not require expensive tools to access.  

Data formats are usually divided into four categories: tabular, hierarchical, network and text.   

Tabular format is the most common structure for data (most of the data on government open data 

portals is currently written in this format). Data is organized into rows and columns with sequential 

values. An example of appropriate tabular data is the Italian data portal’s museum attendance 

figures63.   

Hierarchical data shows the relationships between data points. An example of appropriate 

hierarchical data is published on json.org64.   

Network structured data allows relationships to exist between any combination of elements in any 

direction. A good example of a network data structure is any social network.   

Text format, also known as plain text format, can be thought of as the lowest common denominator 

of storage formats. It might not be the most efficient or sophisticated format, but it will get the job 

done. The basic structure of a text format is that the data is arranged in rows, with several values 

stored on each row65. 

Next formats maximize the usability of data, ease of access for users and simple management for 

publishers. 

4.1.1. Tabular data formats 

• CSV: Is the first choice when generating open data. Data is structured in lines, with each 

data point separated from the next by a comma (or some other delimiter such as a semicolon 

or tab). It is an open and readable by machines. 

o Meaning of the abbreviation: Comma Separated Values  

o Use: If the data is based on separate entries that are not linked to each other. It 

usually needs additional documentation with descriptions of the data in individual 

columns (additional metadata). 

o Pros: It can be easily loaded into and saved from applications like Excel, making 

it accessible to users and it represents the simplest format that still supports broad 

 

63 http://www.datiopen.it/opendata/Visitatori_musei_pubblici_e_similari_titolo_d_accesso  
64 http://json.org/example.html  
65 https://www.stat.auckland.ac.nz/~paul/ItDT/HTML/node38.html 
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reuse of open data. It is compact format and thus suitable to transfer large sets of 

data with the same structure. It is simple to understand and highly reusable format. 

It is also open for anyone to write new tools to interpret it. 

o Cons: It does not maintain formatting and graphs like, for example XLSX formats. 

The format is so spartan that data is often useless without documentation since it 

can be almost impossible to guess the significance of the different columns. 

• XLSX: It is well-known format for Microsoft Excel documents that was introduced by 

Microsoft with the release of Microsoft Office 2007. Structure is organized according to 

the Open Packaging Conventions, outlined in the OOXML standard ECMA-376. Many 

authorities have data stored in this form.  

o Meaning of the abbreviation:  Microsoft Excel Open XML Spreadsheet 

o Use:  XLSX files are usually used to store and manage data such as numbers, 

formulas, text, and drawing shapes. This format is ideal for calculations. 

o Pros: Software like Excel comes with rich content, such as styling on tables and 

graphs of data. These can help to give context to a someone who is trying to 

understand the data.  Data in this format can often be used immediately with the 

correct descriptions of what the different columns mean. XLSX is also an open file 

format which means it is more likely to be correctly read by other spreadsheet 

software.  

o Cons:  XLSX format is not useful for running reports. Usually, it is used for storing 

smaller amounts of data. 

4.1.2. Hierarchical data formats 

• JSON: This format is a lightweight data-interchange format. It is based on a subset of the 

JavaScript Programming Language Standard ECMA-262 3rd Edition (1999). JSON is 

completely programming language independent but uses conventions that are familiar to 

programmers of the C-family languages. These properties make JSON an ideal data-

interchange language. 

o Meaning of the abbreviation: JavaScript Object Notation 

o Use: If the dataset depends on the relationship between data points and follows a 

structure in which data points are linked in vertical trees.   

o Pros:  It is a simple file format that is very easy to read. Its simplicity means that it 

is generally easier for computers to process it, unlike other formats, such as XML. 

Also, in most scenarios, JSON is undoubtedly easier to read for humans in its 

expanded form than XML. JSON can have a substantially lower character count 

reducing the overhead in data transfers. 

o Cons:  JSON is not as robust format as for example XML. It is also not well-suited 

for combining information sets from different systems. 
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• GeoJSON: It is an open standard format of representing geographic data. It uses a 

geographic coordinate reference system, World Geodetic System 1984, and units of 

decimal degrees. It is based on the JSON format. 

o Meaning of the abbreviation: Geographical JavaScript Object Notation   

o Use: It is used for representing simple geographical features, along with their non-

spatial attributes. It is format for encoding a variety of geographic data structures.  

o Pros:  The positive thing about this format is that it is text-based, editable in a text 

editor, uses common English words, utilizes a very simple data structure, and is 

easy for both humans and machines to read. 

o Cons: It does not allow spatial indexing and because of this it is not appropriate to 

use it, when dealing with a large number of features. 

• XML: It is file format for storing, transmitting, and reconstructing arbitrary data. It defines 

a set of rules for encoding documents in a format that is both human-readable and machine-

readable. In an XML file, there are both tags and text. Tags provide the structure to the data 

and surround the text. 

o Meaning of the abbreviation: Extensible Markup Language 

o Use: It is used for data identification, storage and transfer in the fields of web 

publishing, web searching and automating tasks, and on a daily basis it is also often 

used by data architects and programmers. 

o Pros: It is a widely used format for data exchange because it gives good 

opportunities to keep the structure in the data and the way files are built on and 

allows developers to write parts of the documentation in with the data without 

interfering with the reading of them. XML format is platform independent and 

programming language independent, thus it can be used on any system and supports 

the technology change when that happens. It is a robust, durable, manipulable and 

free format. XML is extensible and allows users to customize and create their own 

markup symbols. With XML, users have complete control and can create an 

unlimited symbol set to describe their content. 

o Cons:  XML syntax is verbose and redundant compared to other text-based data 

transmission formats such as JSON. This causes higher storage and transportation 

cost when the volume of data is large. It doesn’t support arrays. 

• HTML: Files with this extension are usually web pages created for display in browsers. 

HTML uses a pre-selected range of markup symbols or short codes, which describe the 

presentation of a web page's content. It is often used in combination with CSS (Cascading 

Style Sheets), where CSS takes care of the website design, and HTML is used for the 

structure and content of the website. HTML files are either received from server, where 

web page is hosted/stored, or can be loaded from local system as well. Each HTML file 
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contains HTML elements such as headings, forms, text, images, animations, links and 

similar. 

o Meaning of the abbreviation: Hyper Text Markup Language 

o Use: Typically, HTML is used for encoding web pages. It is increasingly used for 

data storage, like XML format. 

o Pros: HTML is widely used, and every browser supports HTML format. It is light 

weighted, fast to load and easy to use. Almost every website is built in this format. 

It is free to use – users or publishers do not need to buy any additional software. 

o Cons: The content of HTML files may be displayed differently in different 

browsers. If we have a HTML file with a lot of content, it can become very complex 

to read or edit. To create/modify these files, users need to know the HTML notation. 

4.1.3. Network data formats 

• WEB (API): On web, webpages are linked to any number of other pages in any direction. 

We can expose data on web in a form of API. The API is not a classic file format. Via the 

API, we can obtain/expose data in JSON, XML or some other related format.  

o Meaning of the abbreviation: Application Programming Interface 

o Use: Data exposure via API is useful to bring applications together and to perform 

a designed function built around sharing data and executing pre-defined processes. 

o Pros: An API allows different platforms, applications and systems to connect and 

share data with each other and carry out diverse types of tasks. For instance, a 

certain software can be used inside another or connected with other tools to 

streamline certain processes. API simplifys and facilitate integration which allow 

different softwares to reorganize their interrelationships according to business’ 

specific needs. 

o Cons: Implementing and providing API capabilities can be costly in terms of 

development times, ongoing maintenance requirements, and providing support. 

4.1.4. Text data formats 

• TXT: Data in this format is stored in a standard text document that contains plain text. It 

contains little or no formatting. 

o Meaning of the abbreviation: Plain text documents 

o Use: It is usually used to store notes, step-by-step instructions, manuscripts and 

other text-based information. 

o Pros:  Format is very easy for computers to read. It can be opened and edited in 

any text-editing or word-processing program. 
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o Cons: This format excludes structural metadata from inside the document, meaning 

that developers will need to create a parser that can interpret each document as it 

appears. Some problems can be caused by switching TXT files between operating 

systems. MS Windows, Mac OS and other Unix variants have their own way of 

telling the computer that they have reached the end of the line. 

• PDF: This format was created by Adobe. It is standardized as ISO 32000 standard. The 

purpose of this file format is to introduce a standard for representation of documents and 

other reference material in a format that is independent of application software and 

hardware as well as operating system. Developers of this format set the goal to create a 

format that can be displayed and opened on any device. 

o Meaning of the abbreviation: Portable Document Format 

o Use: PDF can be used to present documents that include text, images, multimedia 

elements, web page links and similar. It is often associated with “paperless office” 

and used for printing and designing. 

o Pros:  It gives an easy, reliable way to present and exchange documents - regardless 

of the software, hardware, or operating systems being used by anyone who views 

the document.  

o Cons:  It is not free to edit PDF files. It is easier to edit files in other formants than 

in PDF, because PDF files must be edited in specialized programs. 

In addition to the most commonly used data formats for open data mentioned above, there are also 

formats for storing images and other graphic forms. Among these, JPEG (Joint Photographic 

Expert Group image), PNG (Portable Network Graphics), GIF (Graphics Interchange Format), 

SVG (Scalable Vector Graphics) and WebP (Web Picture format), are the most widely used. 

Crucial for the potential consumers of the provided Open Data is that the data is discoverable or 

reusable which organization can achieve with sufficient metadata. Metadata provides additional 

information that helps data consumers to better understand the meaning of the data, its structure, 

and clarify potential issues such as rights and license terms. Therefore, the publishers are 

encouraged to provide human-readable information in multiple languages, and, as much as 

possible, provide the information in the languages that the consumers will understand.66 

Possible approach to implementations to provide metadata is to provide it as part of a standalone 

web page or within more complex web applications such as Open Data repositories, catalogues, or 

portals. 

 

66 https://www.w3.org/TR/dwbp/  
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Since there are many different terminologies for previously mentioned web applications dedicated 

for publishing, sharing, and consuming Open Data, the terminology adopted from 

OpenDataMonitor67 is presented in the Table 5. 

Table 5: Open Data software solutions terminology 

Terms Definition Synonym 

Open Data 

repository 

An online data storage/hosting service but with 

no discovery mechanism. This could be as 

simple as a Web server hosting static files from 

a single folder, with no additional index or 

categorisation, except perhaps a 'landing page' 

for each data set. 

Open Data catalogue, 

data hub 

Open Data 

catalogue 

A curated collection of metadata about data 

sets. Compared with “open data repository”, 

“open data catalogue” focuses on the 

organisation of data sets, while “open data 

repository” refers to the actual data storage. 

The catalogue would typically be agnostic 

regarding where the data itself is located: (1) it 

may all be published on the same Web server 

as the catalogue, i.e., the catalogue contains a 

data repository, or (2) may be distributed 

across the Web, with the catalogue simply 

pointing to those remote locations, in which 

case the catalogue is also referred to as a “data 

aggregator” or “data indexer”. 

Open Data portal, data 

hub, Open Data 

repository 

Open Data 

portal 

Often used synonymously with open data 

catalogue but may provide more advanced 

discovery functionality to complement 

conventional browse-style catalogue 

interfaces. 

Open data catalogue, data 

hub, Open Data platform 

 

67OpenDataMonitor, Research on Open Data Topologies, Catalogues and Metadata Harmonisation, 2014 
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Open Data 

platform 

A piece of software that has implemented the 

core features to manage open data. Those 

features include, but are not limited to, user 

management, data publishing, metadata 

management, data set storage, access control, 

search, and visualisation, etc. 

Open Data portal, Open 

Data portal software 

Open Data portals are an essential part of the infrastructure on which people rely to find and use 

Open Data. Citizens now rely on services created with Open Data. By making Open Data easier 

to find, good Open Data portals enable more of these services to be built to benefit citizens. 

In November 2015, the European Commission launched the European Data Portal (EDP) to foster 

accessibility to data across Europe. It harvests metadata from the publication of open datasets in 

national, regional, and local portals across the European Union, and seeks to improve the 

accessibility and usability of EU public sector information. As well as operating as a portal, the 

EDP provides training materials and guidance for Open Data publishers and re-users. To date 

(April 2022), the portal references 1,442,050 datasets from 36 countries and is available in 24 

languages. For the EDP to continue growing it depends on a continuous provision of metadata 

from national data portals. Such synergy between national Open Data portals enables different 

shareholders to exploit the potential of the Open Data and enables them to achieve numerous 

benefits. 

While the positive impacts of the Open Data are evident in order to provide the public with it, the 

organizations should build, launch, and maintain specialized software solution for Open Data 

platform which can be quite challenging task to do. Therefore, in the following section, various 

existing Data spaces, Open Data frameworks, and Open Data platforms are presented, together 

with common guidelines and best practices to make this process less painful. 
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4.2. OD frameworks, OD data platforms, and Data spaces 

4.2.1. Open Data frameworks 

While there are many proposals for Open Data frameworks68,69 which address technical point of 

view, the most commonly refered one is Irish Technical Framework, which was based on the needs 

and to fulfil public service reform agenda, in 2015. Therefore, the government of Ireland formed 

a Public Body Working Group (PBWG) on Open Data, which task was to develop a framework 

which underpins the publication of datasets on the Open Data Portal70 in line with agreed standards 

thus facilitating re-use and interoperability. 

The proposed Technical Framework71 comprises five key components: 

1. Open Data Licence 

2. Recommended Formats for Open Data 

3. Recommended Metadata Schema for Open Data 

4. Recommended Standards for Open Data 

5. Unique Resource identifiers 

Each key component of the proposed Technical Framework by PBWG group is briefly explained 

in further sections, however we encourage the interested readers to take a look at the complete 

published Technical Framework.  

Open Data Licence 

For a dataset to be considered as Open Data, it must be published under an Open Licence. The 

European Commission, as part of its ongoing work in relation to the Revision of the PSI Directive, 

has issued guidelines on recommended licences and datasets. These guidelines encourage “the use 

of open licences, which should eventually become common practice across the Union”. 

Recommended Formats for Open Data 

 

68 Hofman, W., & Rajagopal, M. (2014). A technical framework for data sharing. Journal of theoretical and applied 
electronic commerce research, 9(3), 45-58. 
69 Eibl, G., Höchtl, J., Lutz, B., Parycek, P., Pawel, S., & Pirker, H. (2013). Framework for Open Government Data 
platforms. Project Group Open Government Data Austria, 23rd August. 
70 http://data.gov.ie/  
71 https://data.gov.ie/pages/opendatatechnicalframework  
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While data published in any format can be considered Open Data if associated with an Open 

Licence, the type of data format used can have significant implications for the usability of the data. 

Under the Open Data Initiative, public bodies should publish their data in the most open way 

possible. One way to measure the openness of the formats used is through the 5-star deployment 

scheme72 for Open Data. The greater the number of stars, the more reusable the data. 

Recommended Metadata Schema for Open Data 

To help realise the benefits of Open Data, public bodies should make their data more searchable 

and usable. To achieve this, public bodies should provide precise descriptors about their datasets 

to help in the identification, location, and retrieval of online resources by data-users. These 

descriptors are commonly known as “metadata”. Metadata is the summary information describing 

the data, including the availability, nature, and constituents of the data. It provides context about 

the data that helps users understand their meaning. The Open Data Initiative requires a consistent 

approach to the publication of Open Data to ensure interoperability between datasets published by 

public bodies, at both national and international levels. 

Accordingly, this Technical Framework recommends the adoption of a standardised Metadata 

Schema by public bodies, namely the W3C Data Catalog Vocabulary (DCAT)73, and more 

specifically, the DCAT Application Profile for European Data Portals (DCAT-AP)74. DCAT-AP 

is being used in several European Open Data portals. 

Recommended Standards for Open Data 

Data standards, also referred to as data models or data vocabularies, ensure a common 

understanding of data content and what it describes to data users, and help facilitate the smooth 

exchange of data. Standards ensure that data is published in a permanent, persistent, and consistent 

way. 

Data standards help give a common meaning to data. This is especially important when data is 

being used by a third-party, being integrated from diverse sources, or when data is being shared 

across public bodies. Data standards not only define the meaning of certain concepts, but also how 

concepts relate to each other, which facilitates data interoperability. 

 

72 https://5stardata.info  
73 http://www.w3.org/TR/vocab-dcat/  
74 https://joinup.ec.europa.eu/asset/dcat_application_profile/home/  
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When publishing Open Data, international standards defined by reputable standards organisations, 

such as ISO, the European Commission, W3C, IETF, OGC and OASIS should be used if possible. 

If international standards are unavailable or unsuitable, use national standards. For specific topics 

such as geospatial, statistics, or health, use national standards as defined by the responsible 

organisation (OSI, CSO, HIQA, etc.). 

Unique Resource identifiers 

The ongoing development of Open Data and the desire to increase its interoperability have led to 

an increased reliance on URIs as identifiers for a wide variety of concepts; everything from 

languages to buildings, public bodies to currencies. URIs are valuable in that they can help 

distinguish data resources and facilitate unique data identification, comparison and linking. URIs 

can be used to identify anything from places and people to things and concepts. 

4.2.2. Open Data platforms 

How Open Data is stored, published and made available varies across different Open Data portals. 

While Open Data portals tend to be set up at the beginning of an Open Data initiative, sustainability 

is not necessarily a key consideration when choosing a software solution. 

Nonetheless, as Open Data initiatives mature and data services and technologies evolve, ensuring 

your portal architecture is still fit for purpose and able to withstand service and funding changes 

becomes harder.  

Open Data platform solutions 

Open Data platforms generally follow one of two service delivery models: Open Source and 

Software as a Service (Saas). Open-source solutions are nominally “free” in the sense that they 

may be acquired for no cost and may be modified or customized without restriction or licensing 

fees. Such solutions are most often deployed on the owners’ own dedicated hardware (servers) or 

on cloud-based infrastructure and require operator to manage IT logistics. Additionally, such 

solutions enable owners to modify and customize the utilized solution in any way it's required. 

Some vendors provide cloud-hosting of open-source solutions or their own solutions as a service. 

In contrast, Software as a Service (SaaS) products are available from various vendors for a monthly 

or annual fee, and vendors assume responsibility for IT management, security, and software 

updates. SaaS vendors may also provide some measure of customization, but not in a way that it 

is possible with open-source solutions. Additionally, we also have to be aware of the so-called 

vendor lock-in, when choosing the right solution for our needs. 
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There are many existing software or platforms that have been used to deploy OD platforms. In the 

following, we will briefly present the most commonly used OD platform solutions, with their key 

features. 

Comprehensive Knowledge Archive Network (CKAN) is an open-source web-based Data 

Management System (DMS) formally supported and maintained by the Open Knowledge 

Foundation. CKAN makes it easy to publish, share and use data. It is one of the most used solutions 

and it is used as a foundation to various other solutions such as DKAN or custom CKAN based 

solutions. Key features of the CKAN include the following: 

• Modularity and extensibility of platform utilizing CKAN extensions. 

• Providing rich metadata management. 

• Supporting web, command line and API interfaces for interaction with platform. 

• Visualizing files within the platform. 

• It is open source and can be installed on own infrastructure or it can be managed by Open 

Knowledge Foundation on their infrastructure. 

Socrata is an open-source data server for publishing and managing data sets. It features a powerful 

set of data management tools. One distinguishing feature of Socrata is that it allows users to create 

views and visualizations based on published data and save them for others to use. Socrata key 

features include: 

• Creating views and visualizations which can be shared among others. 

• Commercial cloud-based SaaS platform.  

• Offering an open-source version of its API, which is intended to facilitate transitions for 

customers that decide to migrate away from the Saas model. 

 

Junar is data platform which lets you transform various data assets into dynamic tables, 

visualizations, maps, dashboards, and APIs – si citizens, developers and companies can re-use 

them for their interests in a straightforward way. Junar key features include: 

• Creating, updating, deleting, and publishing datasets, data views, visualizations, 

dashboards. 

• Various user roles for accessing the platform. 

• The platform supports a substantial number of different file formats (DOC, DOCX, 

DOCM, DOTX, DOTM, XLS, XLSX, XLSM, XLTX, XLTM, XLSB, XLAM, XLL, 

ODT, ODS, CSV, TXT, PDF, HTML, HTM, XML, KML, KMZ, TSV, GIF, GZ, JPEG, 

JPG, PNG, TAB, TAR, ZIP). 

https://ckan.org/
http://okfn.org/
http://okfn.org/
http://nucivic.com/dkan
http://open-source.socrata.com/
https://www.junar.com/
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• Platform offers SOAP and REST web services. 

• Commercial cloud-based SaaS platform. 

 

OpenDataSoft is the all-in-one platform which empowers all stakeholders to accelerate wider data 

usage and generate value in their ecosystems offering comprehensive suite of Open Data and 

visualization tools. OpenDataSoft key features include: 

• Supporting common Open Data formats such as CSV, JSON and XML, along with 

geospatial formats such as KML, OSM and SHP. 

• Commercial cloud-based SaaS platform. 

• Enabling creation of maps and reporting pages.  

 

4.2.2.1. Case studies 

In this section a brief overview of various existing large-scale and low-scale OD platform are 

presented from a more technical standpoint. 

On a European level, there are a few portals officially published as the central hub of EU Open 

Data. The most most known of them being Eurostat75 and European Data Portal76, both of which 

to some extent base on the open source CKAN solution, which is highly modular and customizable. 

Based on CKAN solution are also the following portals: 

Another case of utilization of open source solutions at large-scale is also Data.gov portal, which 

was launched in 2009 and is managed and hosted by the U.S. General Service Administration, and 

is based on two open source application, CKAN and Wordpress. The developed solutions is to this 

date hosting more than 343,000 datasets. 

At the national scale, there are quite a few successful implementation of Open Data platforms: 

• Austrian Open Data, with more than 38,000 datasets, 

• Swiss Open Goverment data, with more than 5,700 datasets, 

• Slovenian Open Data, with more than 5,000 datasets, 

 

75 https://ec.europa.eu/eurostat/en/  
76 https://data.europa.eu/  

https://www.opendatasoft.com/
https://www.data.gv.at/
https://opendata.swiss/
https://podatki.gov.si/
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• Canada Open Government Portal, with more than 32,000 datasets, 

• United Mexican States Open Data, with more than 40,000 datasets, 

• Singapore Open Data platform, with more than 1,800 datasets, 

• Kapsarc Data Portal, with more than 1,300 datasets, and 

• Peru Data portal initially launched in 2011. 

Majority of listed national scale platforms are based on the open-source CKAN solution, with an 

exception of Kapsarc Data Portal and Peru Data Portal, which are based on the commercial SaaS 

solutions, OpenDataSoft and Junar, respectively. Based on the OpenDataMonitor research77 the 

members of EU most commonly utilized the CKAN open-source solution for development of their 

own national level platforms, customized for their needs. 

Local level platforms can host data ranging from region/province, city, district or even smaller 

area. Compared with national level open data portals, local level portals offer more data on local 

environment with smaller granularity76. Tirol Data Portal (see section 2.5.6) in Austria, or Regione 

Lombardia Open Data (see section 2.5.7) and Toscana open data portal in Italy are examples of 

portals on region level. On city level, major cities in EU, such as London, Copenhagen, Paris, 

Graz, Rotterdam, etc., have also set up their open data portals. CKAN is also the most popular 

platform for local level portals. However, considering the technology readiness of different regions 

and the cost of deployment, many local level portals also choose cloud-based commercial 

platforms such as Socrata or Junar to host their data. Such example, where the commercial solution 

was choosen is Regione Lombardia Open Data platform, in which case the Tyler Technologies 

vendor was selected to provide them with a Open Data Platform based on the Socrata open-source 

solution. 

4.2.3. Data Spaces 

Sharing the Open Data via Open Data portals and other similar web-based solutions has become 

quite a common approach. However, in October 2015, the Fraunhofer Society initiated the 

International Data Spaces (IDS) project, former Industrial Data Space, funded by the German 

Federal Ministry of Education and Research. The IDS initiative aims is to standardize data 

exchange and data sharing between participants while enabling them to keep sovereignty over their 

own data. The premise for the proposed Data Spaces is that the prerequisite for smart services, 

innovative value propositions, and automated business processes is the secure exchange and the 

easy combination of data within ecosystems. In this context, the International Data Spaces aims at 

creating a secure data space that supports enterprises of all industries and sizes in the autonomous 

 

77 OpenDataMonitor, Research on Open Data Topologies, Catalogues and Metadata Harmonisation, 2014 

https://search.open.canada.ca/en/od/
https://datos.gob.mx/
https://data.gov.sg/
https://datasource.kapsarc.org/page/home/
https://www.datosperu.org/
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management of data.78 In Europe in 2019, the GAIA-X79 project was launched with the objective 

to push forward the development of a sustainable and innovative data economy in Europe. GAIA-

X is a fairly new initiative with a first high-level architecture, whereas the IDS architecture is much 

more mature and has already been tested by several systems in science and industry. This will 

result in a high-level alignment between these two initiatives. 

In general, the term “data space” refers to a type of data relationship between trusted partners, each 

of whom apply the same high standards and rules to the storage and sharing of their data. Key 

importance in the proposed concept of a data space is that data are not stored centrally but at source 

and are therefore only shared (via semantic interoperability) when necessary. A data space is 

comprised of the sum of all its participants – which may be data providers, users, and 

intermediaries. Data spaces can be nested and overlapping, so that a data provider, for example, 

can participate in several data spaces all at once. 

Currently, there are 7 data spaces, each dedicated to a specifical domain, like for example Health 

Data Space, Education and Skills Data Space, Energy Data Space, Finance, and Insurance data 

space, etc. The latter, for example, one been originally established by French and German banks, 

European cloud service providers, public institutions, and insurance companies, and it is currently 

extending its reach to Italy, Luxembourg, Belgium, Finland, Austria, and other countries. 

Such international data spaces could in the future present the next milestone in sharing and using 

the Open Data through the single access point while the data is being stored in the decentralized 

manner. 

 

4.3. FAIR status (Findable, Accessible, Interoperable and 

Reusable data) 

The FAIR principles should be followed for open (meta)data. Principles dates to 2016, when the 

“FAIR Guiding Principles for scientific data management and stewardship” were announced in 

Scientific Data80. The authors of the principles provide guidelines how to improve the Findability, 

Accessibility, Interoperability, and Reuse of digital assets (including data). 

 

78 GAIA-X and IDS, Technical Report, January 2021 
79 https://www.gaia-x.eu/  
80 https://www.go-fair.org/fair-principles/ 
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Findable 

The first step in (re)using data is to find them. Metadata and data should be easy to find for both 

humans and computers. Machine-readable metadata are essential for automatic discovery of 

datasets and services. Findability covers the following principles: 

• F1. (Meta)data are assigned a globally unique and persistent identifier 

• F2. Data are described with rich metadata 

• F3. Metadata clearly and explicitly include the identifier of the data they describe 

• F4. (Meta)data are registered or indexed in a searchable resource 

Accessible 

Once users find the required data, they need to know how the data can be accessed, including 

authentication and authorization. Accessibility covers next principles: 

• A1. (Meta)data are retrievable by their identifier using a standardised communications 

protocol 

o A1.1 The protocol is open, free, and universally implementable 

o A1.2 The protocol allows for an authentication and authorisation procedure, where 

necessary 

• A2. Metadata are accessible, even when the data are no longer available 

Interoperable 

The data usually need to be integrated with other data. In addition, the data need to interoperate 

with applications or workflows for analysis, storage, and processing. Interoperability includes: 

• I1. (Meta)data must use a formal, accessible, shared, and broadly applicable language for 

knowledge representation. 

• I2. (Meta)data use vocabularies that follow FAIR principles 

• I3. (Meta)data include qualified references to other (meta)data 

Reusable 

The ultimate goal of FAIR principles is to optimise the reuse of data. To achieve this, (meta)data 

should be well-described so that they can be replicated and/or combined in different settings. Reuse 

covers next principles: 

• R1. (Meta)data are richly described with a plurality of accurate and relevant attributes 
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o R1.1. (Meta)data are released with a clear and accessible data usage license 

o R1.2. (Meta)data are associated with detailed provenance 

o R1.3. (Meta)data meet domain-relevant community standards 

 

4.4. General technical guidelines and recommendations 

General recommendations and guidelines on selection, setup, and maintenance of Open Data 

platform solution81: 

• Select open-source software solutions, and solutions that offer archiving/downloading 

options for all data published via the portal. 

• Contribute to the development of standard APIs, that could be used across all Open Data 

platforms, for sharing, summarizing, and presenting data. 

• Build links to data held in other portals into yours, where they could be relevant for your 

local users. 

• Even if not responsible for the publication and maintenance of data, research your user 

needs and their preferred data formats to drive data improvements. 

• Build upon recognized standards to foster interoperability and comparability of metadata 

across Europe. 

When choosing the platform solution, decision makers should also consider the following82: 

• Self-managed, open-source catalogs can provide a high degree of customization and 

autonomy—provided the Ministry, Department or Agency (MDA) or its consultants has 

the necessary technological capacity to manage the technology stack and program 

customizations. Most open-source catalogs are designed to run on Linux/Apache servers 

and are written in either the Python or PHP programming languages. Without technical 

proficiency in these areas, the MDA may quickly find open-source products inflexible or 

difficult to manage. 

• On the other hand, while SaaS products can provide a great deal of customization, their 

flexibility is most commonly limited to what the vendor is capable of and willing to 

provide. 

 

81 European Data Portal, Recommendations for Open Data Portals: from setup to sustainability, 2020 
82 Herzog Timothy, Technology Options for Open Goverment Data Platform, World Bank, 2014 
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• Open data catalogs must be hosted on reliable, fast server architecture. Server outages and 

slow response times will quickly discourage users. If the MDA does not have the capacity 

to provide fast, reliable IT infrastructure, cloud hosting or SaaS may be a better option. 

• MDAs may have procurement policies or laws that make it more difficult to acquire SaaS 

products and cloud hosting. 

For storing the data and choosing the data formats we should take into the consideration the 

following: 

• Generally, it is recommended to follow Irish Technical Framework when publishing Open 

Data. International standards defined by reputable standards organizations, such as ISO, 

the European Commission, W3C, IETF, OGC and OASIS should be used if possible. If 

international standards are unavailable or unsuitable, use national standards. 

• Monitor and benchmark Open Data quality. Commonly, the Tim Berners-Lee’s 5-star 

system is used to benchmark Open Data Quality. The 5-star system, presented in Figure 

23, is effectively a technical roadmap for publishing data on the web, with a 5-star rating 

for linked data. 

• For maximum scalability and sustainability, the overall architecture of Open Data 

publication and discovery should be distributed so that it is possible for there to be different 

Open Data portals, covering different parts of the Open Data ecosystem. Data should be 

discoverable and accessible, wherever and however users need. 
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Figure 23. The 5-starts of Linked Data 83. 

 

From the user experience standpoint, the Open Data platforms provide users with tools to access, 

explore and engage with the data through84: 

• Searching: full-text search, faceted search, filtering, and sorting of results 

• Geographic searching (search for data in a defined geographic area) 

• On-site data preview 

• Data visualization via charts and maps 

• Engagement: ability to “like” and/or comment on datasets; suggest new datasets; social 

media links to Facebook, Google+, Twitter, etc 

• Ability for user to save visualizations and/or embed in blogs and other sites 

• Multi-language support 

• Mobile support 

 

83 European Data Portal, Recommendations for Open Data Portals: from setup to sustainability, 2020 
84 Herzog Timothy, Technology Options for Open Goverment Data Platform, World Bank, 2014 
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Such solutions should also provide a “low level” entry point for developers to access the data 

platform and its contents directly, providing the services as the platform itself87. 

• Search/query data catalog via API 

• API access in multiple formats (CSV, XML, JSON) 

• Dataset additions and updates via API (for data providers) 

• Update metadata via API (for data providers) 
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5. Proposed guidelines and recommendations 

for the Open Data Alpine Space 

The concept of open data is about making data held by various stakeholders, especially public 

bodies, available and easily accessible online for use, reuse and redistribution. When properly 

addressed, planned, built and delivered, open data brings many benefits. However, it is necessary 

to provide an appropriate systematic support at all levels of the open data paradigm by defining an 

open data governance strategy and a set of recommendations. There are different drivers for open 

data at international, European, national and local levels. The Alpine Space Open Data strategy 

must thus be aligned with them.  

In the following sections, a general overview of the proposed open data governance approach will 

be presented first, followed by the introduction to possible open data governance in the Alpine 

Space, which will serve as a framework for the definition of a set of open data recommendations. 

5.1. Towards Open Data governance in the Alpine Space 

Open data governance can be defined as an interplay of rules, standards, tools, principles, 

processes, and decisions that influence what data is opened up, how, and by whom (see Section 

1.5). There are multiple layers that influence open data governance. One may decide about the 

release of data on various levels. Studying the management side of data governance could look at 

decision-making methods and devices, for example, analyzing how public interest in open datasets 

is gauged. Understanding open data governance also requires one to study the ways in which open 

data creation, cleaning, and publication are managed itself. 

5.1.1. Open data governance as part of IT governance 

Due to the conceptual similarity of governed artifacts, open data governance is related to a more 

generic information technologies governance, which has evolved and matured over the past 

decades and is summarized below.  

According to ISACA, a key international professional association focused on IT governance, 

governance "ensures that stakeholder needs, conditions, and options are evaluated to determine 

balanced, agreed-on enterprise objectives to be achieved; setting direction through prioritization 

and decision making, and monitoring performance and compliance against agreed-on direction 

and objectives."  
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IT Governance is specified as a governance view that ensures that information and related 

technology support and enables the enterprise strategy and the achievement of enterprise 

objectives; this also includes the functional Governance of IT, i.e., ensuring that IT capabilities are 

provided efficiently and effectively. 

As presented in the following figure (Figure 24), IT Governance is a strategic discipline that is 

future and external oriented. 

 

 

Figure 24. IT Governance vs. IT management 85. 

 

Over the years, best-practice frameworks have been developed and promoted to assist in the 

process of understanding, designing, and implementing enterprise governance of IT (EGIT). 

COBIT 2019 builds on and integrates more than 25 years of development in this field, 

incorporating new insights from science and operationalizing these insights as practices. From its 

foundation in the IT audit community, COBIT has developed into a broader and more 

 

85 M. Krey, T. Keller, B. Harriehausen, in M. Knoll, „Towards a classification of Information Technology governance 
frameworks for the development of a IT GRC healthcare framework“, v 2011 IEEE Consumer Communications and 
Networking Conference (CCNC), Las Vegas, NV, USA, jan. 2011, str. 34–38, doi: 10.1109/CCNC.2011.5766488. 
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comprehensive IT governance and management framework and continues to establish itself as a 

generally accepted framework for IT Governance. 

5.1.2. The basic philosophy of IT governance 

An organization's purpose and how it serves customers are most commonly defined in a mission 

statement. The translation of the enterprise's mission from a statement of intention into 

performance targets and results are specified as business or enterprise goals.  

Nowaday's, IT is generally recognized as an essential asset of enterprises. In order to contribute to 

enterprise goals, a number of governance and management objectives should be achieved. The 

relationships between stakeholders, business goals, and IT governance goals are commonly 

specified in the "goals cascade", which shows how stakeholder needs are transformed into an 

enterprise's actionable strategy, which is further supported by IT governance goals (Figure 25).  

 

 

Figure 25. Goals cascade, as specified in COBIT 2019 86. 

 

To satisfy governance and management objectives, each enterprise has to establish, adapt and 

sustain a governance system built from a number of components, i.e., factors or assets that, 

 

86 Isaca, COBIT 2019 Framework: Governance and Management Objectives. Schaumburg, USA: Isaca, 2018. 
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individually and collectively, contribute to the operations of the enterprise's governance system 

over IT. Components interact with each other, resulting in a holistic governance system for IT. 

Components can be of different types (Figure 26). The most familiar are processes. However, 

components of a governance system also include organizational structures; policies and 

procedures; information items; culture and behavior; skills and competencies; and services, 

infrastructure and applications. 

 

 

Figure 26. Components of an IT Governance system as specified in COBIT 2019 87. 

 

5.1.3. Application of IT governance to open data in Alpine Space 

Open data is a specific type of data and is thus managed by IT. Therefore, principles established 

in IT Governance may also be applied to the management of open data in Alpine Space.  

 

87 Isaca, COBIT 2019 Framework: Governance and Management Objectives. Schaumburg, USA: Isaca, 2018. 
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1. Value for open data stakeholders. Open data bodies exist to create value for their 

stakeholders. Consequently, any open data body (public or commercial) will have value 

creation as a governance objective. According to IT governance, value creation represents 

the realization of benefits at an optimal resource cost while optimizing risk (Figure 27). 

 

 

Figure 27. The impact of stakeholder needs on Governance objectives 88. 

 

2. Open data strategic recommendations. Within this study that aims to promote an open 

data approach in the Alpine Space, six strategic recommendations (SR1-SR6) for open data 

were developed, fulfilling open data stakeholders' needs (Section 5.2.1). 

3. Recommendations for open data. Open data governance can be defined as the interplay 

of rules, standards, tools, principles, processes, and decisions that influence what data is 

opened up, how, and by whom. To establish effective open data governace and 

management, a set of objectives or recommendations has been specified (Section 5.2.2). 

 

 

88 Information Systems Audit and Control Association, Ur., COBIT 5: a business framework for the governance and 
management of enterprise IT: an ISACA® framework. Rolling Meadows, Ill: ISACA, 2012. 



Study on potentials of Open Data for the Alpine Space 

 

90 

 

5.1.4. Towards Open Data governance in the Alpine Space  

For defining Open Data Recommendations (ODRs), we used the following methodology. First, 

we took and analyzed the Open Data Maturity report89. We closely monitored each Open Data 

dimension and, even more precisely, their metrics (Figure 28).  

 

Dimension Metrics 

Open Data Policy 
Policy framework 

Governance of open data 

Open data implementation 

Open Data Impact 

Strategic awareness 

Political impact 

Social impact 

Environmental impact 

Economic impact 

Open Data Portal 

Portal features 

Portal usage 

Data provision 

Portal sustainability 

Open Data Quality 

Currency 

Monitoring and measures 

DCAT-AP compliance 

Deployment quality and linked data 

Figure 28. Open Data Dimensions with the corresponding metrics. 

 

For each metric, we defined several ODRs, providing a total of 46 recommendations. To present 

them in a systematic and standardized manner, we utilized the COBIT framework, created by 

 

89 https://data.europa.eu/sites/default/files/landscaping_insight_report_n7_2021_0.pdf 
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ISACA for IT management and IT governance. The COBIT framework determines four 

management domains: 

• Align, Plan and Organize (APO),  

• Build, Acquire and Implement (BAI),  

• Deliver, Service and Support (DSS),  

• Monitor, Evaluate and Assess (MEA), 

which we used as categories into which we assigned our ODRs. As a result, we ended with: 

• 13 ODRs in the APO domain, 

• 21 ODRs in the BAI domain,  

• 6 ODRs in the DSS domain, and 

• 6 ODRs in the MEA domain. 

As evident from above, the distribution of the ODRs in COBIT domains is not uniform. However, 

this also aligns with the distribution of COBIT IT management objectives as being distributed in 

the aforementioned domains. The illustration of how ODRs are defined and how they address the 

needs of stakeholders is presented in Figure 29. 

 

 

Figure 29. Governance of open data in Alpine space. 
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5.2. Proposed measures and activities 

Based on the methodology presented in the previous section, we defined six strategic open data 

recommendations and 46 operational ODRs. The operational recommendations are categorized by 

COBIT management domains and linked with the strategic recommendations.  

5.2.1. Strategic Open Data recommendations 

Based on the results of the analysis of the status of open data within the Alpine Space, as well as 

the identified trends towards Alpine Space as an active open data region, presented in this study, 

a set of six strategic recommendations (SR) for open data was developed. They are derived from 

the strategic themes guiding the open data initiative, presented in Section 3.5, which are based on 

global or regional open data initiatives and specialized by considering the specifics of the Alpine 

Space as specified in the EUSALP strategy. 

SR1 

 

 

 

SR2 

 

 

SR3 

 

 

SR4 

 

 

SR5 

 

 

 

SR6 

Broaden the range of public bodies (governments, local governments, 

multilateral organizations, higher education institutions) actively engaged in the 

Open Data Initiative in the Alpine Space promoting an Open Data approach, 

starting from EUSALP institutions. 

Broaden the scope and improve the quality, quantity and range of Open Data 

and associated meta-data, as well as improve the quality and range of services 

provided in Alpine Space adopting common standards and methodologies. 

Promote networking to engage with all stakeholders and encourage use of 

Open Data, which includes civil society, governments, local governments, 

private sector, journalists and media, researchers, donors, and multilateral 

organizations. 

Support and encourage the adoption of Open Data in the Alpine Space, 

embedding the Open Data approach into programmes conditions and 

requirements for funding new projects. 

Try to define a framework tailored to Alpine Space, on how to contribute to the 

main topics of Alpine area, and to ensure that effective governance structures 

and multilateral organizations are in place to implement the Open Data Strategy 

in the Alpine Space. 

Monitor and evaluate the impact, benefits, and risks of the Open Data Initiative 

in the Alpine Space and benchmark against other MRS (Macro-Regional 

Strategies). 
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5.2.2. Specific operational Open Data recommendations 

COBIT management domains group defined operational open data recommendations for easier 

understanding. For a more transparent presentation, we present the ORDs in the following four 

subsections: APO (Plan phase), BAI (Build phase), DSS (Run phase), and MEA (Monitor phase). 

5.2.2.1. APO domain: Align, Plan, Organize 

For APO domain, we recommend utilizing the following 13 Open Data recommendations: 

 

ODR1 

ODR2 

ODR3 

ODR4 

ODR5 

ODR6 

ODR7 

ODR8 

Develop a dedicated strategy exclusively focusing on open data 

Define concrete action plans with measurable KPIs 

Apply measures to incentivise the publication of and access to real-time 

data 

Incentivise the re-use of OD by the public and private sector 

Set up open data ambassadors 

Elect Chief Data Officers and Open Data Officers 

Define data publication plans and related monitoring mechanisms 

Enhance harvesting from local and regional portals 

 

ODR9 

ODR10 

ODR11 

Provide an official definition of an open data impact (in strategy 

documents) 

Use OD to raise awareness on the different sustainable mobility offers 

Use open data for economic benefits of public administrations 

 

ODR12 

ODR13 

Motivate data publishers to make their data discoverable via the national 

portal 

Define ways to attract new visitors and engage existing ones 

 

Table 6: How ODRs in the APO domain address specific strategic recommendations. 

  SR1 SR2 SR3 SR4 SR5 SR6 

ODR1    X X  



Study on potentials of Open Data for the Alpine Space 

 

94 

 

OD 
POLICY  

ODR2    X X  
ODR3      X 
ODR4 X   X   
ODR5 X  X    
ODR6 X  X    
ODR7    X  X 
ODR8  X     

OD  
IMPACT  

ODR9     X  
ODR10  X     
ODR11   X X   

OD PORTAL 
ODR12 X      
ODR13 X    X  

In the Alpine Space, some examples of good practices for the proposed ODRs from the APO 

domain can already be found.  

ODR1 – Develop a dedicated strategy exclusively focusing on open data 

• In Germany, the national OD policy for the federal level has been part of the national 

EGovernment act. In Feb 2021, the federal government adopted a Second OD Act and a 

Data Use Act (corresponding to the transposition of the OD Directive into national law). 

The goal is to extensively expand the availability of open administrative data for the federal 

administration and to simplify and improve the possibilities for using publicly financed 

OD. The Federal Government also adopted and published a data strategy in January 2021. 

The data strategy contains a dedicated chapter for the government as role model in data 

provision and usage. In addition, the Federal Government’s new “Open Data Strategy for 

the Federal Cabinet” was published in the summer of 2021. 

• In Slovenia, the OD policy framework consists of the provisions of the Access to Public 

Information Act which implements the former PSI Directive. 

ODR2 – Define concrete action plans with measurable KPIs 

• In 2020, an “Austrian Digital Action Plan” has been formulated by the Federal Ministry 

for Digital and Economic Affairs. The aim of the action plan is to position Austria as 

digital innovation location. 

ODR3 – Apply measures to incentivise the publication of and access to real-time data 

• In Austria, the “Framework for Open Government Data platforms” determines that data 

available in real time needs to be retrievable through an API. 
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• In Slovenia, the recently adopted “Strategic Working Plan for Open Data 2020-2021” 

includes an IoT call for smart cities that will encourage local communities to establish a 

real-time data flow through IoT sensors. 

ODR4 – Incentivise the re-use of OD by the public and private sector 

• The French Prime Minister ordered each Ministry to develop a data strategy roadmap in 

his April 2021 circular. Such roadmaps will list the objectives related to steering, opening, 

circulation, and sharing of data. 

ODR5 – Set up open data ambassadors 

• None from the Alpine Space 

ODR6 – Elect Chief Data Officers and Open Data Officers 

• In France, two types of actors are appointed within ministerial organisations, “Chief Data 

Officers” and “Open Data Officers”. CDOs oversee the data policy within their ministries. 

ODO is not a mandatory role, but its missions are to identify the databases whose opening 

would have the greatest impact; to report needs and feedback to the CDO. 

ODR7 – Define data publication plans and related monitoring mechanisms 

• None from the Alpine Space 

ODR8 – Enhance harvesting from local and regional portals 

• In Germany, the Federal Government has to report the progress of open data 

implementation to the federal parliament every two years. 

• In Slovenia, the publication plans are included in the “Strategic Work Plan for Open Data 

2020-2021” with the focus on municipalities’ data and the start of including other bodies 

as well, such as companies providing public services, in line with the Open Data Directive. 

ODR9 – Provide an official definition of an open data impact (in strategy documents) 

• In France, the latest report of the OD Mission includes a recommendation to evaluate the 

economic, social, and scientific impact of the opening and sharing of data and source codes.  

• In Slovenia, Strategic Working Plan for OD 2020-2021 states that OD impact is primarily 

present in 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. 
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ODR10 – Use OD to raise awareness on the different sustainable mobility offers 

• In France, as a response to the Mobility Orientation Law (Loi d'orientation des mobilités), 

a national transport data access point ‘transport.data.gouv.fr’ has been created, in order to 

provide a centralized point for publishing such data. 

• The Slovenian portal "Gremo na pot" (Lets go) provides information on the paths for 

walking, cycling, and jogging. The goal of the portal is to encourage people to go hiking 

and cycling as part of sustainable mobility, both for daily activities and healthy lifestyles 

in general and to make them aware of the need for environmental protection. 

ODR11 – Use open data for economic benefits of public administrations 

• In France, one of the main rationales for opening public sector information is the efficiency 

it brings to the government. 

ODR12 – Motivate data publishers to make their data discoverable via the national portal: 

• None from the Alpine Space 

ODR13 – Define ways to attract new visitors and engage existing ones: 

• None from the Alpine Space 

 

5.2.2.2. BAI: Build, Acquire, Implement 

For BAI domain, we recommend utilizing the following 21 Open Data recommendations: 

 

ODR14 Provide efficient open data publication process for data providers 

 

ODR15 

 

ODR16 

 

ODR17 

Provide better public services (e.g., easy access to highly demanded public 

information) 

Provide open data-based applications and services that will encourage the 

inclusion of marginalised groups into society  

Provide information on housing in urban areas 
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ODR18 

ODR19 

ODR20 

ODR21 

ODR22 

Provide OD about the quality of air and water 

Provide OD about the noise levels in cities 

Use OD to improve waste management 

Open essential databases to enable economic growth at the macro-

economic level 

Open essential databases to enable economic growth at the micro-

economic level 

 

ODR23 

ODR24 

ODR25 

ODR26 

ODR27 

ODR28 

ODR29 

ODR30 

Provide SPARQL search query function 

Transparently showcase data requests 

Enable option for qualitative feedback about the database 

Provide submit form for use cases that use open data 

Optimise search data and content 

Provide API usage 

Provide enough technical support 

Provide access to real-time and dynamic data 

 

 

ODR31 

ODR32 

ODR33 

ODR34 

 

Automate harvesting processes  

Pre-define approaches for updating metadata  

Pre-define approaches for updating datasets 

Provide structured data that is machine-readable, using URIs, and include 

links to other data sources 

 

 

Table 7: How ODRs in the BAI domain address specific strategic recommendations. 

  SR1 SR2 SR3 SR4 SR5 SR6 

OD POLICY ODR14  X     

ODR15  X X    
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OD  

IMPACT 

ODR16  X X    

ODR17  X X    

ODR18  X X    

ODR19  X X    

ODR20  X X    

ODR21  X     

ODR22  X     

OD 

PORTAL  

ODR23  X     

ODR24  X     

ODR25  X     

ODR26  X     

ODR27  X     

ODR28  X     

ODR29  X     

ODR30  X     

OD  

QUALITY 

ODR31  X     

ODR32  X     

ODR33  X     

ODR34  X     

 

 

There are also existing examples of good practices for ODRs in the Alpine Space from the BAI 

domain. 

 

ODR14 – Provide efficient open data publication process for data providers 

• In Germany, the Competence Center for Open Data is responsible for promoting and 

assisting the data publication process at national level and provides help and assistance for 

the states. Furthermore, the German government is working on a technical solution to 

connect all existing German data portals with govdata.de, the national portal, being the 

central entry point for open data requests. 

ODR15 – Provide better public services (e.g., easy access to highly demanded public 

information) 
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• In France, the Inter-ministerial Directorate for Digital Affairs has developed an 

observatory where citizens can check how the 250 top administrative procedures score on 

8 criteria, including satisfaction and accessibility.  

• In Slovenia, the application Erar, developed by the Commission for Prevention of 

Corruption, provides the general public with free-of-charge and user-friendly access to 

information on business transactions of public sector bodies. The application received the 

United Nations award for excellence of public service in 2013. 

ODR16 – Provide open data-based applications and services that will encourage the inclusion 

of marginalised groups into society 

• The French platform ‘Acceslibre’ and the German ‘einfach teilhaben’ both show if and 

how institutions support people with disabilities. 

ODR17 – Provide information on housing in urban areas 

• In Germany, the services named ‘mapnificent’ was developed, which allows one to find 

place to live, considering the duration of commute to work, housing prices, and how tidy 

and beautiful specific area is. 

ODR18 – Provide OD about the quality of air and water 

• The Pegel-Online app is an open data-based online platform offered by the German 

Federal Waterways and Shipping Administration that provides information on the water 

level of more than 7300 km rivers and canals in Germany. 

ODR19 – Provide OD about the noise levels in cities 

• In Germany, the city of Berlin prepared strategic noise maps and provided the data 

regarding the main noise sources in the conurbation area of Berlin together with building 

uses and number of buildings. 

ODR20 – Use OD to improve waste management 

• In Austria, the ‘Müll-Checker’ uses open data on waste collection points in Salzburg, to 

stimulate waste separation. With the waste free regulation in Salzburg, it can become 

financially rewarding to separate or avoid waste, the app explains how to save money. 

ODR21 – Open up essential databases to enable economic growth at the macro-economic 

level 
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• In Italy, ‘Osservatori.net’ organised an event aimed to present the results of the research 

conducted by the eGovernment Observatory on all local public administrations and on 

Italian companies. 

ODR22 – Open up essential databases to enable economic growth at the micro-economic 

level 

• In France, using open data on companies, Etalab has developed “The Business Directory” 

(Annuaire des entreprises). This directory provides an easy way to access public data on 

any company registered in France. 

• Associations in the tourism industry in Germany have joined forces to open up data and 

to re-use open data strategically for the entire German tourism industry. The objective is to 

efficiently use the possibilities of digital technologies, for example AI, in tourism 

marketing. 

ODR23 – Provide SPARQL search query function 

• Linked ISPRA90 is an Italian pilot project for the development and use of methodologies 

aimed at the production and publication of Linked Open Data according to the standards 

indicated by the World Wide Web Consortium (W3C), which also provides SPARQL 

endpoint for execution of SPARQL search queries. 

ODR24 – Transparently showcase data requests 

• Austria has a landing page "Frag den Staat" where requests and statuses of the requests 

can be monitored, and users can be notified of updates through RSS and ATOM feeds. 

• France provides a user-centric example of monitoring user feedback. Via an interactive 

support form, the portal assesses to which target audience the user belongs and how they 

can best offer support. 

ODR25 – Enable option for qualitative feedback about the database 

• French national portal enables users to provide qualitative input (users can express their 

opinion on the published dataset, both positive and negative). 

• The German data portal offers an open discussion forum on GitHub. 

 

90 http://dati.isprambiente.it/accesso-ai-dati/endpoint-sparql/  
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ODR26 – Provide submit form for use cases that use open data 

• The French national portal offers the possibility to preview CSV-files, and Etalab, the 

French open data portal team, is currently working on a prototype for previewing a data 

analysis report from the URL of the file. 

ODR27 – Optimise search data and content 

• None from the Alpine Space 

ODR28 – Provide API usage 

• In all Alpine countries there are already many cases where open data is available through 

APIs. Figure 30 shows percentage of outgoing portal traffic generated by API usage. 

 

Figure 30. Percentage of outgoing portal traffic generated by API usage. 

 

ODR29 – Provide enough technical support 

• In Germany, data from nearly all regional states is available, the two missing portals have 

difficulties publishing data for political reasons. Moreover, not all public sector bodies and 

institutions prioritise or are willing to prioritise open data publication. 

ODR30 – Provide access to real-time and dynamic data 
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• In Slovenia, the Open Data portal OPSI provides real-time dynamic data on measurements 

at automatic meteorological stations91. 

ODR31 – Automate harvesting processes 

• None from the Alpine Space 

ODR32 – Pre-define approaches for updating metadata 

• None from the Alpine Space 

ODR33 – Pre-define approaches for updating datasets 

• None from the Alpine Space 

ODR34 – Provide structured data that is machine-readable, using URIs, and include links to 

other data sources 

• In the Alpine Space (as well as in Europe in general), the format of open data has improved 

considerably. The following Figure 31 presents a statistical overview. 

 

  

a) Percentage of datasets available  
with open license. 

b) Percentage of datasets available  
in a structured format. 

 

91 https://podatki.gov.si/dataset/podatki-o-meritvah-na-samodejnih-meteoroloskih-postajah  
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a) Percentage of datasets available  
in machine-readable format. 

a) Percentage of datasets available  
using URIs. 

 

a) Percentage of datasets available  
as linked data. 

Figure 31. Statistical overview of current status of available open data within the EU. 

 

 

5.2.2.3. DSS: Deliver, Service, Support 

For DSS domain, we recommend utilizing the following six Open Data recommendations: 

 

ODR35 

ODR36 

Provide guidance and assistance in the form of guidelines and guidebooks 

Conduct training activities to develop the necessary data literacy and skills 

to support and enable civil servants working with open data 
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ODR37 Increase government efficiency by publishing data under an open licence  

 

ODR38 

ODR39 

ODR40 

Publish information on the quality of the metadata  

Incentivise and assist data providers in the publication of data  

Provide data suppliers with documentation on DCAT-AP 

 

 

Table 8: How ODRs in the DSS domain address specific strategic recommendations. 

  SR1 SR2 SR3 SR4 SR5 SR6 

OD POLICY 
ODR35   X X X  
ODR36   X    

OD IMPACT  ODR37 X X  X   

OD  
QUALITY 

ODR38      X 
ODR39   X    
ODR40  X     

 

 

There are also existing examples of good practices for ODRs in the Alpine Space from the DSS 

domain. 

ODR35 – Provide guidance and assistance in the form of guidelines and guidebooks 

• In Slovenia, the Ministry of Public Administration in 2016 released a handbook on how to 

make public sector data open and accessible. 

ODR36 – Conduct training activities to develop the necessary data literacy and skills to 

support and enable civil servants working with open data 

• The Austrian Federal Administration Academy is the training and further education 

institute for employees of the federal service. 

ODR37 – Increase government efficiency by publishing data under an open licence 
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• In Italy, the LINKORD project (Linked Open Research Data) provides best practices 

gathered by the Tuscany Region for the realisation of a policy intelligence tool for research 

and innovation (R&I) policies. 

ODR38 – Publish information on the quality of the metadata 

• In Germany, a dashboard is available which provides information about the published 

data, such as compliance with the DCAT-AP.de standard, broken links, etc. The dashboard 

is currently in a trial period and available to registered users. 

ODR39 – Incentivise and assist data providers in the publication of data 

• In France, various activities are carried out to assist data providers. Since 2021, Etalab – 

the French open data team – provides a tool called “publier.etalab.studio” to help portal 

users generate their data in a structured way. 

ODR40 – Provide data suppliers with documentation on DCAT-AP 

• None from the Alpine Space 

 

 

5.2.2.4. MAE: Monitor, Evaluate, Assess 

For MAE domain, we recommend utilizing the following six Open Data recommendations: 

 

ODR41 

ODR42 

ODR43 

Monitor portal’s usage and audience 

Regularly conduct satisfaction surveys  

Monitor portal’s performance and usage 

 

ODR44 

ODR45 

ODR46 

Monitor the quality of metadata 

Investigate the most common causes for lack of DCAT-AP compliance 

Use a model to assess the quality of data deployment 
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Table 9: How ODRs in the MAE domain address specific strategic recommendations. 

  SR1 SR2 SR3 SR4 SR5 SR6 

OD  
IMPACT  

ODR41      X 
ODR42      X 
ODR43      X 

OD  
QUALITY  

ODR44      X 
ODR45      X 
ODR46      X 

 

Finally, there are also some examples of good practices for ODRs in the Alpine Space from the 

MAE domain. 

ODR41 – Monitor portal’s usage and audience 

• In all Alpine countries portals’ usage is monitored. Figure 32 shows portals’ usage as share 

of total population. 

 

Figure 32. The share of unique visitors per month reported as percentage of total population. 
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ODR42 – Regularly conduct satisfaction surveys 

• Italy specifically mentions that they update the portal every two years, and a new release 

came out in February 2022. A new revision is planned after the release of the implementing 

regulation regarding the high-value datasets. 

ODR43 – Monitor portal’s performance and usage 

• Germany has a dashboard using the SHACL Validator which gives the data providers 

links on how to improve their metadata quality and their performance on the national portal. 

• The Italian portal has a validator in place to let the data providers know the metadata 

quality. 

ODR44 – Monitor the quality of metadata 

• In Austria, data quality checks are possible via platform tools such as bulk exports. An 

updated ADEQUATE (Analytics & Data Enrichment to improve the QUAliTy of Open 

Data) data quality checking instrument for metadata is envisaged for the future. 

ODR45 – Investigate the most common causes for lack of DCAT-AP compliance 

• Some countries, such as Slovenia, indicate that more than 90% of metadata is compliant 

with DCAT-AP, so these countries do not see the urgency of having detailed research into 

the lack of compliance. 

• In Germany, some of the causes mentioned are a general lack of knowledge about Linked-

Open-Data, problems in using correct URLs, difficulties with mapping the right themes on 

the datasets, a lack of upgrading on newer versions of DCAT-AP and DCAT-AP.de as well 

as problems with limitations according to the software, for example CKAN. 

ODR46 – Use a model to assess the quality of data deployment 

• Most countries, such as Italy, Austria, and Slovenia, use the 5-Star Open Data model. 

 





 

 

 


