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Croatia, 2016). ONP regulations define areas that are eligible for co-financing, which is determined by the process of 
determining the quality of internet access to the individual geolocation, or by “mapping“. Geolocations without the 
NGA are referred to as “white areas” and are as such the only ones eligible for co-financing by the EU funds 
(Government of the Republic of Croatia, 2016).  

1.1 Definition of the Problem 

Working on various projects in RH, some inconsistency and incompatibility of information on locations of potential 
users was established, which however serves as the basis for the “mapping” procedure. Furthermore, a mismatch in 
their relation to data on geolocations of house numbers exists. Also, it was found that the state-of-the-art data processing 
method results in anomalies in the sense of imprecise definition of geolocations of all eligible potential beneficiaries, or 
geolocations of new connections. Such inadequate base consequently causes lower than planned NGA coverage, which 
also deviates the real financial values of the project. 

Given that the number of potential users in “white areas” serves as the base for defining the number of connections, 
eligible for EU co-financing, inaccurate determination of geolocation and the number of connections causes 
unjustifiable exclusion of a certain number of eligible potential beneficiaries from the project. Because of their omission, 
it will be impossible to achieve the DAE objectives and successfully implement the EU cohesion policy. 

Within this study, a mathematical model was developed that is incorporated in the Optimal Data Harmonization (ODH) 
algorithm (beyond state-of-the-art). It provides an adequate analysis and processing of government data, as well as 
precise definition of all eligible beneficiaries as the basis for the “mapping” process. 

During research, the ODH algorithm was the integral part of the broadband deployment projects. By implementing it 
into the preparatory activities of the project, we obtained input data which defined the numbers and geolocations of 
potential users with high precision. This provides a high level of coverage of NGA and thus directly contributes to 
achieving the DAE objectives.  

1.2 Hypothesis 

Problems, defined in the introductory part, initiate the following question: whether and how does the mismatch of state 
records affect the implementation of the EU cohesion policy in the EU member states? 

This question is the basis for setting the null hypothesis (Ha) and the alternative hypothesis (Hb): 

Ha: the mutual incompatibility of data and records, necessary for preparation of projects for the development of 
broadband infrastructure, co-financed by the EU, prevents the achievement of goals, as set by the DAE, and hence 
successful implementation of the European cohesion policy. 

Hb: the mutual incompatibility of data and records, necessary for preparation of projects for the development of 
broadband infrastructure, co-financed by the EU, has no influence to the achievement of goals, as set by the DAE, and 
hence successful implementation of the European cohesion policy. 

2. Literature survey 

2.1 European Cohesion Policy and NGA 

Successful internal cohesion is a requirement for effective achievements of the EU objectives in terms of foreign policy 
(da Conceição-Heldt and Meunier, 2014). According to Bachtler and Turok (2013), crucial to the implementation of 
cohesion policy are the Cohesion and Structural funds. Reggi and Scicchitano (2014) conclude that a possible reason for 
the lack of cohesion is the lack of a proper analysis of the regional context and conditionally, the policy decisions 
(Reggi and Scicchitano, 2014). Research results of McCann and Ortega-Argilés (2015) indicate the necessity of relying 
the European cohesion policy on the logic of smart specialization, which represents the foundation of information and 
communication technology (ICT).  

The EU records a significantly higher level of development in regions with capital cities, or in urban areas of the EU 
(Cuaresma, Doppelhofer, and Feldkircher, 2014). Auhors emphasize the importance of education and ICT, in particular 
in the field of broadband coverage of the new generation access (NGA). Marcut (2014) analyses social achievements of 
the EU, putting them in relation with the network society. Broadband infrastructure is the basic prerequisite for the 
development of the "Smart city" concept, the positive aspects of which are demonstrated by Carter (2013). 

Daly (2012), on the other hand, concludes that the strategy Europe 2020 lacks a coherent model of social development, 
while McCormick (2013) finds that the EU has made too little progress in the creation of a single digital market because 
of a limited availability of NGA which is slowing down the economic growth.  

Van der Wee, Verbrugge, Sadowski, Driesse, and Pickavet (2015) state that the availability of the NGA prevents 
depopulation of less developed areas. In addition, the authors demonstrate indirect positive effects of NGA, related to 
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e-Business and e-Government, and consequently additional incentives for investments into NGA networks (Van der 
Wee et al., 2015). Furthermore, broadband NGA infrastructure reduces costs for health care (Currie, Philip, and Roberts, 
2015) and promotes life-long learning and distance learning (Rampersad and Troshani, 2013). The Ministry of Maritime 
Affairs, Transport and Infrastructure of the Republic of Croatia (2014) has acknowledged the positive effects of NGA 
through a 4.5% average increase of the highest level of education as the consequence of investing into NGA 
infrastructure and using its possibilities.  

Long-term benefits were examined by Briglauer and Gugler (2013) who estimate that intensive increase of using NGA 
to internet results in increased GDP (between 0.47% and 1.38%), while according to the study of the World bank, a 10% 
increase of investments into NGA infrastructure results in an 1.21% increase of the GDP in less developed countries 
(Qiang, Carlo, and Kaoru, 2009). 

2.2 State Interventions and Data 

As concluded by Cambini, Briglauer, and Grajek (2015), public support for development of NGA infrastructure is an 
excellent way for encouraging investments. Gulati and Yates (2012) record a higher level of prevalence of NGA 
infrastructure in countries with a higher level of financial investments into ICT technologies, with simultaneous 
effective national regulatory function. On the other hand, in developing countries, a competitive telecommunication 
sector is the leader of the expansion of broadband access, while the national regulation would have a negative effect 
(Gulati and Yates, 2012). 

Groot (1997) concludes that a sustainable harmonization of geospatial data depends on the political responsibility and 
integrity, and a local regulatory environment which must be aligned with the national and supranational level. Villa, 
Molina, and Gomarasca (2013) analysed scenarios of geodata harmonisation, recording positive results according to 
HUMBOLT access. 

3. Methods 

3.1 Sample 

This research included projects for development of broadband infrastructure that cover 370 872 potential beneficiaries 
in the Republic of Croatia (RH). The number of potential beneficiaries that are included in this research is equivalent to 
an average of 21816 per project. These projects were implemented in areas of the groups I - V according to the 
development index, as suggested by the Ministry of regional development and EU funds. This survey used data on 
private households, companies, artisans/craftsmen, public users and data on geolocation of the individual house number. 

3.2 Instruments and Procedure 

Working on various projects in Croatia, individual phases and results of data processing were studied as the foundation 
for defining physical and financial basis for implementing projects.  

In RH, there is no base (directory) of geolocations of potential beneficiaries; there is only a geolocation of house 
numbers. Therefore, for the purpose of determining the geolocation of potential beneficiaries, access to data on their 
location was obtained. The latter is integrated with the unique data on geolocation of all house numbers in the project 
area. 

Data was obtained from the following relevant state resources: 

 State Geodetic Administration (DGU). 

 Federal Bureau of Statistics. 

 Ministry of the Interior of RH. 

 Financial agency. 

 Ministry of Business and Trade RH. 

 Project owners (counties and cities/municipalities). 

Obtained data was processed, organised and cleaned. All detected anomalies were exploratory analysed and eliminated. 
Locations of potential beneficiaries were paired with geolocations of DGU, applying state-of-the-art method and ODH 
algorithm (beyond state-of-the-art). The value of investment was calculated, based on data, processed with 
state-of-the-art method and those data, processed with ODH algorithm. 

3.2.1 State-of-the-art 

Processing data through state-of-the-art method was done using obtained data in its original form, its analysis, 
organisation and cleaning. Taking into consideration the fact that data is provided from centralized registers of the 
government, it was presumed they were originally compatible. 
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sensitivity of the topic – project of development of NGA broadband infrastructure. 

The mutual incompatibility of data and records and their state-of-the-art processing in projects' preparation resulted with 
the average of 13544 potential beneficiaries per project. As the research included an average of 21816 potential 
beneficiaries per project, the results show that 8272 of them or 37.92% would not be covered. Considering at least one 
DAE target (achievement of full broadband coverage of the minimum speed ≥ 30 Mbit/s), the lack of covering 37.92% 
of beneficiaries will fail on achieving the full broadband coverage. 

The above discussed results confirm the defined Ha and reject the Hb: omitting a certain number of eligible users does 
not achieve the targeted coverage with NGA broadband access, as defined within DAE. Since reaching this objective is 
one of the tools of the cohesion policy, this state of affairs hinders its successful implementation.  

The unique contribution of this research is to develop an ODH algorithm that includes a mathematical model of precise 
definition of numbers and geolocations of potential beneficiaries in broadband deployment projects. Implementing the 
said algorithm ensures usage of coordinated information. Consequently, a large number of eligible potential 
beneficiaries are included in projects.  

ODH algorithm defined 90.56% of accurate geolocations of all potential beneficiaries. Defining the geolocation and the 
number of potential beneficiaries with 100% accuracy means pairing all locations with a unique geolocation of house 
numbers. Results show that the ODH algorithm achieved a total of 45.87% higher pairing of data than compared to the 
state-of-the-art method. Each increase in the coverage of NGA due to its ambiguous benefits exponentially increases the 
level of economic and social development of the area. Therefore, the realized increase of percentage of data pairing has 
a considerable impact on success of the project from the point of its impact on implementation of cohesion policy. 

The problem of inadequate definition of the geolocation and the number of potential beneficiaries is related to the 
financial aspects of projects. They are based on geolocation and the number of NGA connections in white areas. In case 
of omission of a number of connections in preparatory stages of the project we end up with underestimating investment 
costs. In such case during the construction of the network, and while examining the actual situation on-site and in case 
of covering all eligible users, the situation might result in unplanned increase in investment costs. Due to the high 
probability of implementation of a combination of technologies, the crucial deviation is the one, recorded in 
FTTC / FTTH technology. In this case, the increase of absolute terms amounts to approximately 7 140 808 EUR. These 
costs must then be settled by the operators who are building the network – and from their own resources. On the other 
hand, in case the construction of acceptable connections was defined through state-of-the art method only in preparatory 
stages, one will (as already mentioned) not be able to achieve the objectives from DAE because the NGA will cover 
31.45% less potential beneficiaries than in case of projects that apply the ODH algorithm. 

This study also notes the absence of official records on the number of private households on individual location; it only 
provides the number of people and the number of private households per individual village/settlement according to 
Census 2011 (Central Bureau of Statistics, 2011). Since the rules, used for implementation of projects require defining 
the geolocation for each individual household, the implementation of this procedure is crucial because of the prevailing 
influence of this number on the natural and financial aspects of projects. 

Given that similar research has not been carried out yet, the results, achieved in this research, can be considered as 
initial results. Taking into consideration previous studies on the effectiveness of the entire cohesion policy, this research 
is in accordance with findings of Pellegrini, Terribile, Tarola, Muccigrosso, and Busillo (2013) on the necessity of 
adequate basis for the implementation of co-financed projects.  

Considering the justification of a high relevance of a more accurate definition of the number of connections, the 
developed ODH algorithm considerably increases the level of pairing the locations of potential beneficiaries and unique 
geolocations of house numbers. With its results, the ODH algorithm contributes to achieving the DAE objectives due to 
reducing the gap between the input data and the real situation; allowing inclusion of a larger number of eligible 
potential beneficiaries of the project. 

Since research was conducted on a sample of projects that cumulatively cover 42% of the Croatian territory, similar 
results can be expected in the remaining areas of the country, as well as in less developed countries in the region. This is 
especially the case because the government records in the region have similar quality characteristics. This matter could 
therefore be a topic for further research. 

Absolutely essential for achieving the DAE goals is therefore the mutual harmonization of national data. The most 
effective solution is to create centralized records of geolocations of all eligible potential beneficiaries in Republic of 
Croatia, and in all countries which are prepared to implement projects for the development of broadband infrastructure. 
Applying this approach, one will avoid differences between projects that refer to the methodology of preparation, while 
at the same time effectively contribute to achieving the DAE objectives and implement the EU cohesion policy.  
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