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Abstract: This article aims to share results and practices of the research group at VFU in partnership with ICT Cluster-Varna for
developing open data solutions for the city of Varna. The final goal is the establishment of open data platform for the city of Varna, 
Bulgaria. The results from the project Open Data for Smart Cities where API for specific open data for cultural heritage was developed 
under the funding from Varna - European Youth Capital 2017 and was also presented. Some new business models concerning data is 
summarized as the bases for new innovative software solutions. 
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1. Introduction

Open Data is data that can be accessed, used and shared by 
everyone [1]. It became usable when it is not only publicly 
available, but also when it is distributed in machine-readable 
formats. This allows them to be created, shared and reused without 
limitations by different analysts and researchers, following the 
highest goal of extracting new knowledge. The Data-Driven 
Economy creates a need for data management infrastructure in each 
country [2]. The ability of data to be accessible and adequately used 
by anyone requires a culture of data use and in particular open data, 
which is the component of the digital "information and data 
handling" (an integral part of the modern model of digital 
competence). The European Union's strategies and policies for 
building a single digital market reflect in different aspects: access, 
the environment and the development of the economy and society. 
The idea of open data, although it occurs more than 10 years earlier 
than the open source concept, finds its application in society and 
business much slower [3, 4]. Open data is saved in well-known file 
formats. Very popular are practices with suggesting appropriate API 
in order to get easy not only for regular users but also for specific 
users like developers. Know the idea of API, REST API enhances 
to the usage of API gateways (as Amazon services). There are a lot 
of initiatives as OpenAPI Initiative (OAI) that was created by a 
consortium of forward-looking industry experts who recognize the 
immense value of standardizing on how REST APIs are described 
(https://www.openapis.org). 

2. Open data platforms

An example of the usefulness of open data is visualized in the 
European Open Data Portal [5]. It depicts the economic, social and 
optimization benefits of open data and explains the benefits of 
opening data for increasing performance; developing the economy, 
for social benefits.  
The importance of the topic of Open Data forces building of new 
platforms (new services) to monitor the level of usage. Some of 
them are: 

Table 1. Open Data Monitoring Platforms 

Name 
/URL 

Types of Criterias Data is 
Taken 
from 

Bulga
ria 
Rank 

Open Data ● coverage -availability
of key indicators and

National 
Statistical 

rank 8 

Watch 

http://odin
.opendata
watch.com 

appropriate disaggregations 
over time and for 
geographic subdivisions 
● openness - data is
downloadable in machine-
readable formats,
accompanied by metadata
and download options exist
such as bulk download and
user-selection or APIs, and
have an open terms of use.

Institute of 
180 
count
ries 
cover
age-
62 
openn
ess -
83 

Open Data 
Barometer 
https://ope
ndatabaro
meter.org 

● existing of data
● data available online
from government
● machine-readable and
reusable formats
● dataset available free of
charge
● data openly licensed
● dataset up to date, kept
regularly updated
● easy to find
information about dataset
● data identifiers
provided for key elements
in the dataset

National 
Statistical 
Institute 
Company 
Register 

rank 
40 of 
114 
countr
ies 

European 
data portal 
https://ww
w.europea
ndataporta
l.eu/

● readiness: Presence
Policy, National
Coordination. Licensing
Norms, Use of Data
● portal maturity:
Usability, Reusability of
data, Spread of data across
domains

Open Data 
Portal 
Bulgaria 

rank 
15 of 
32 

In all of these platforms (even though on the platform of National 
Statistical Institute in Bulgaria www.nsi.bg) there isn’t any 
possibility to monitor regional country aspects. Moreover in some 
of the platforms (NSI too) an additional paid service is provided to 
buy data that is for particular business or city or region.   

The findings from the fourth edition of the Open Data Barometer 
[6] show that while some governments are advancing towards these
aims, open data remains the exception, not the rule.  Everyone
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should be able to access and use open data on an open web to allow 
them to participate fully in civic life. Without good data, it is 
impossible to hold governments to account for the decisions that 
they make, the policies they pass, and the money they budget and 
spend. In its fourth edition, the Open Data Barometer covers 115 
countries and jurisdictions, a 25 percent increase on coverage from 
the last edition. The leaders for each region in our study are Canada, 
Israel, Kenya, Korea, Mexico, and the UK [7]. 

In Estonian open data platform [8] the following goals of opening 
up data are mentioned: to stimulate economy; to increase 
transparency; to provide access to information; to decrease the 
number of information requests and, consequently, also reduce the 
workload of public sector workers; to facilitate creation and 
management of open services for private and community sectors; to 
encourage migration to future technologies such as Linked Data, 
Big Data and Internet of Things. 

Regarding the software, the practice of different cities around the 
world with open data platforms shows grouping of conversions 
around the use of several popular software platforms such as CKAN 
(Bruxell), Socrates (New York), Junar (Palo Alto ). 

For the purpose of the analysis, a total of 32 cities in Europe with 
open data portals have been selected. Some of the typical categories 
for open data in the platforms are: population, economy, culture and 
leisure, transport, environment, security, tourism, and education. 

A comparison of the number of open databases in the United States 
and Europe has been made in some key areas. (Table 2). 

Table 2 - Number of open databases in Europe and USA 

CATEGORY EUROPE USA 

Population 75% 73.7% 

Economy 67.9% 89.5% 

Culture & Leisure 67.9% 63.1% 

Transport 85.7% 84.2% 

Environment 71.4% 73.7% 

Security 28.6% 84.2% 

Tourism 46.4% 10.5% 

Education 67.9% 47.3% 

 
The categories in which there is a significant difference in the 
number of open data are: Security, Education and Tourism. In the 
USA security is one of the categories with the highest number of 
open data, overtaken only by open data related to different 
economic parameters. For comparison, the "Security" category in 
Europe has the lowest number of open data compared to other 
categories. One of the reasons for the drastic difference is the 
adopted security policies and measures in the United States and the 
countries of Europe. The next category with significant differences 
is Education. There is much more open data on Europe on the state 
of the education system than in the US. Thirdly, with the most 
dramatic difference in the number of open data is the category 
Tourism. Nearly half of the cities analyzed create open data to help 
the tourism sector, while the US rate for the same category is only 
10.5%. 
The main focus in analyzing open data portals is to provide access 
to open data through the Application programming interface (API). 
A total of 24 open data portals provide access through the API to 

the data sets. The fact that less than half of cities provide this 
opportunity is indicative of the degree of recognition of the need to 
use open data for both public and private organizations. Ensuring 
access through the API to the data would stimulate their active and 
more functional use. Portals that provide access through the API 
feature significantly more and diverse data. 
 

3. Varna city open data practices  
 

During last years a lot of projects concerning open data, big data or 
linked data are developed. With the "Open Data for Smart City" 
project, the partners - ICT Cluster Varna and Varna Free University 
formed the community, committed to the creation of regional data 
for public use, Varna Open Data portal as part of Smart City Varna. 
As part of the project in the first time, the data on the cultural 
immovable heritage in the city was developed, the open data 
structure was developed and the API for open data access and 
implementation of this API was demonstrated in the 
implementation of the interactive architectural heritage map 
(http://31.13.250.54/). 
 
According to the fundamental principles of Open Data, it should be 
easily found, usable and accessible. In order to meet those criteria 
we have to develop an API which will be compatible with modern 
technologies and devices. This means that the data has to be 
presented in the most convenient format, which we decided will be 
a RESTful API. All the data can be searched by name, id, code or 
by distance. It also provides a method for submitting data updates 
that can be later approved and applied. 
 
The desire of our team (Open data for Smart Cities) is to put the 
project results as the bases of new regional policy development for 
developing strategy, action plan for open data for Varna area. The 
initiative is leading from the ICT Cluster - Varna that is NGO from 
30 IT companies in the region and VFU. In order for the analysis to 
be fully adequate to the needs of open data for Varna, the research 
has also set out whether and how open data are available in other 
cities in key areas for Varna, such as tourism, recreation and culture 
and education. 
 
Personalizing data specific to the region is important for 
accelerating the development of the region's economy. For the 
Varna region these are data on tourism, ship design, education and 
other key areas. 
 
According to the research team, successful open-city data platforms 
require combining data from different sources, using mashup 
technologies as example [9]. Data sources, both local (local 
authorities, different businesses, NGOs, scientific institutions, etc.) 
and automatically retrieved data from existing national and 
international platforms. For example, the opening of data and the 
provision of automated access to them by the European Space 
Agency (Sentinel project) would fill the gaps of air pollution on 
national and regional level. So, the best strategy for open data 
platform for city level is to use consolidated synergy-based 
practices. 
 
A written suggestion to the mayor of Varna is deposed in March 
2018 with survey of open data practices on city level and some 
suggestions for the first activities for the starting of the process. In 
this plan the important topic is not only the technical question of 
platform launching but the efforts to establish an open data policy 
for the city that comes from our team as a team of experts but also 
as citizens living and working in this city. 
 

4. Open data and business models 
 
Aggregating open data is more important if more people can use 
open data sets for developing applications. Starting new businesses 
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is an important activity where open data can be used. New type of 
data and data access technologies gives the opportunity to develop 
new types of business model. The main approach is the data-driven 
approach or data-driven economy. 
A typology of big data business models is suggested by Schroeder 
[10] where types of data users, data suppliers and data facilitators 
are discovered and some dependencies are summarized. In the same 
time according to Deloitte there are six main business models 
concerning data: data-enabled differentiation, data brokering and 
data-based delivery networks. Harbor Research mentioned in the 
same article shows that some of opportunities are solo based 
(product Innovators and systems Innovators) and others are 
collaborative (data providers, data brokers, value chain Integrators 
and delivery network collaborators). Some researches (Brownlow, 
etc.[2]) from Cambridge Service Alliance investigates Data and 
Analytics in Data-driven business models for the innovation 
purposes. In their article the research is done by randomly selected 
companies in the areas (finance, insurance, publishing, retail, 
telecoms) and samples of 100 business start-ups were taken from 
the start-up incubator AngelList. 
 
The key activities concerning data are: visualisation, distribution, 
data generation, data acquisition, prescriptive analytics, predictive 
analytics, descriptive analytics, and aggregation. 
 
Some of the members of our R&D team participating in Varna 
StartUp weekend jury regularly for 4 years can share observations 
of some tendencies that is that participants propose to use mainly 
data generated from their own applications. They usually do not 
design data for analysis and future development of their 
application/solution. According to the data collecting and analysed 
from ICT Cluster - Varna already established Businesses in the 
region are using analytics for web apps successful development, 
mobile apps development, games development and IoT solutions. 
This is one of the focuses of digital transformation nowadays and 
only innovative teams from companies and innovative businesses or 
businesses involving emerging technologies are using analytics. 
 
Guiding line for successful practice on the open data influence on 
city level are in Britain. There are a lot of cities in UK that are 
doing this and have their own policy to do this regularly. There are 
special tools that follow the quantity of opening data sets, new 
businesses, and open data companies that could be observed in 
details [11]. 

5. Summary 
 
Open data technologies, practices, and policies require building a 
community of data-engaged citizens. This requires prioritization of 
this thematic area and its development by the various stakeholders 
in the following aspects: 

● Educational: education of the citizens of Varna in depth, 
consistent with their experience, education and position. 

● Scientific: The presence of 6 universities in the region, 
with a staff of 9 departments in the area of computer 
science and technologies, a research institute and a 
university hospital, form a basis for sustainable research 
practices and expanding the processing and analyzing 
available data to improve the quality of life with an 
emphasis on citizens living in the region. 

● Business: for people doing business in and with Varna. 
Open data technology is a modern form of corporate 
social responsibility. 

● Policies: Creating a priority for using open data for and 
from the region. 

 

Open Data Practices are not only part of the Open Data Governance 
but they could be new models for corporate (social) responsibility. 
That means that not only public institutions but also companies and 
individuals can support the process of aggregating data, choosing 
appropriate data in order to be open. Open data have long been used 
in science and education [12, 13], but can increasingly be used in 
business - in knowledge management systems [14, 15] and multi-
agent systems [16] that use data from the Internet environment.  
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