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Abstract: The aim of this paper is to contribute to the setting of an information model for the development of 

smart villages in the Republic of Croatia with special reference to villages in five counties of Eastern Croatia. It 

considers (a) EU rural development policies (2014-2020), as well as broadband networks in EU countries, 

especially in the new EU Member States, and (b) the concept and policies applied in these sectors in the 

Republic of Croatia, especially within the Slavonia program. The results of the project "Slavonian Network - 

Development of Broadband Access in Eastern Croatia" are presented. The "Slavonian Network" project was 

launched in 2012, and the Panon Institute for Strategic Studies proposed (in published papers from 2013 to 2017) 

broadband development models with intensive involvement of local communities in terms of social and 

economic development of Slavonia. Based on the results of these analyzes, the concept of the information 

system "Slavonian smart and networked village" was proposed. 

Key words:  Territorial Development, Rural Innovation, Rural Services, Sustainability, Rural-Urban Linkages  

 

1 INTRODUCTION 

The Common Agricultural Policy (CAP) since the founding of the EEC and the Treaties of Rome (in 

1957) has been one of the most important areas of activity of the institutions of the European Union, 

and rural development has subsequently been designated as the second pillar of the CAP. The 

objectives of this policy are: to promote the competitiveness of agriculture, to ensure the sustainable 

management of natural resources and climate change, and to achieve balanced territorial development 

in rural areas, including job creation and conservation. A new approach to rural development - dubbed 

'smart villages' - appears in the Communication from the European Commission (EC) on the future of 

food and agriculture in November 2017 1  with all elements of economic policy - from technology, 

communications, demographics, information systems and public relations to ecology and climate 

change. For complex consider of this topic more space/pages are needed to than is available here -  

therefore, the following considerations will only outline important factors - with reference to published 

papers explaining the details. 
 

2. SMART VILLAGES AND EU RURAL DEVELOPMENT POLICY 

2.1. CAP implementation for the period 2014 - 2020 

The basic regulations of the new CAP were published in December 2013. Subsequently, the EC 

drafted the delegated and implementing acts that were necessary to introduce the envisaged measures. 

During 2014, Member States had to make key decisions in view of the diversity of the way the new 

direct payments system is implemented and the space available for manoeuvre. All but one Member 

State (Germany) made use of the option of coupled payments at very different rates: eight decided to 

apply a redistribution of payments, while 15 Member States applied the small farmer’s regime. When 

it came to green payment, five Member States gave farmers the opportunity to fulfil some of their 

obligations by applying the same practice. In addition, the choice of areas of ecological importance 

varies greatly within the EU. In addition, 15 countries have transferred amounts between the two 

pillars: for the whole period, the net amount of transfer between the two pillars, i.e. from the first pillar 

to the second, was approximately four billion €. For the second pillar, between December 2014 and 

December 2015, the EC approved all 118 rural development programs developed by 28 Member 

States. Twenty Member States have decided to implement only one national program and eight have 

opted for more than one program - in order to better take into account geographical or administrative 

structures. 2  Rural EU policy, now as a Smart Village macro project, covers almost all elements of 

economic policy - from technology, communications, demographics, information systems and public 

relations to ecology and climate change – so far more space/pages are required to consider this topic 

than is available here. Therefore, the following considerations will only outline important factors - 

with reference to published papers explaining the details. 

mailto:kresimir.lackovic@unin.hr
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In April 2017, the EC unveiled initiative for developing smart villages in the EU with the aim of 

achieving synergies with traditional agriculture, the Internet, local wireless networks and innovation, 

and through smart specialization to enable the development of new business models. The initiative 

also seeks to counteract negative demographic trends in rural areas. Public policies such as circular 

economy, energy union and digital economy need to achieve a EU energy transition to a low carbon 

society at reasonable cost to economy and greater citizen involvement in decision-making process in 

order to maximize social profit. Public sector policy-making requires coordination and collaboration 

of multiple sectors such as energy, transport, agriculture, economy and spatial planning. Development 

strategies, as a key document with policy objectives, must contain action plans for each sector in order 

to optimally achieve the policy objectives adopted. Action plans should take into account regional and 

local specificities, strengthen the planning, financing and implementation of activities, and encourage 

involvement in EU initiatives such as the Smart Villages. 3  

The Smart Villages concept has brought renewed attention to the development needs and natural 

potential of rural areas and to a much greater focus on empowering communities at the local level for 

rural areas to survive and thrive in the coming decades. But at the same time, it signalled the need to 

strengthen the processes in which local communities take an active role in shaping their own futures. 

The EU Smart Village Initiative seeks to achieve the synergy of traditional agriculture, the Internet, 

local wireless networks and innovation, and through smart specialization, enable the development of 

new business models. The initiative also seeks to counteract negative demographic trends in rural 

areas. The initiative came to life with the adoption of the EU Action Plan for EC Smart Villages, 

defined as rural communities based on existing strengths, available resources and the development of 

new opportunities, i.e. communities where traditional and new networks and services are enhanced by 

digital and telecommunications technologies, innovation and better use of knowledge. The pilot 

project "Smart Villages" is being implemented in nine countries of the EU, including Slovenia, which 

carries out activities in the three municipalities. "Smart villages are about different policies working 

together to find better, smarter ways to promote holistic rural development. It is about using existing 

and new technologies and social innovation to add value to the lives of our citizens. It's about giving 

the village the tools to meet their own challenges, and at the same time contributing to the greater 

challenges facing society as a whole." 3   Therefore, concept of smart villages is one of solutions to 

prevent its dying out. Croatia is only just beginning in the concept of Smart villages, and the Croatian 

village is, more than ever, affected by emigration and depopulation today. 4  - 14   

The definition of smart villages 

Smart Villages are communities in rural areas that use innovative solutions to improve their resilience, 

building on local strengths and opportunities. They rely on a participatory approach to develop and 

implement their strategy to improve their economic, social and/or environmental conditions, in 

particular by mobilising solutions offered by digital technologies. Smart Villages benefit from 

cooperation and alliances with other communities and actors in rural and urban areas. The initiation 

and the implementation of Smart Village strategies may build on existing initiatives and can be funded 

by a variety of public and private sources. 15  

European Network for Rural Development 

The European Rural Development Network has been engaged in a 'smart village' for the third year, 

focusing on the production of materials that help interested rural stakeholders. Management structures 

should make materials the most of in rural areas. The aim of developing these materials is to support 

the concept of 'Smart Village' in the current programming period and in future Common Agronomic 

Policies. The "smart village" advice on this network recommended that Member States take the 

following steps when designing support for smart villages in the future CAP: 3  

1. Recognize the needs of rural communities that smart villages can address; 

2. Map the existing policy support framework to identify opportunities and disadvantages; 

3. Develop a targeted package of interventions that will provide rural communities with an initial idea 

for change to its sustainable scope. 

It is useful to point out here that the scope of planned support for a 'smart village' in Finland is 

very broad and inclusive - to reflect the very diverse needs of villages in different parts of the country; 
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there is no intention to develop a general national strategy. The aim is to be able to respond quickly 

and flexibly to the needs expressed by local communities in the following fields: 16  

• Economic investments and actions for business development of new value chains and local economic 

clusters (agricultural and non-agricultural) based on local assets and (potential) areas of comparative 

advantage (bio economy, smart tourism destinations, etc.), smart transport and logistics solutions, smart local 

services and service chains and smart food chains, digitization and collaboration between businesses. 

• Connectivity (broadband) and different models for businesses (for example, social entrepreneurship). 

• Social innovation to ensure sustainable and good quality social and cultural services. Also, investing 

in skills for the future, supporting urban-rural connectivity and sustainable well-being: preventing 

segregation and inequality among people, improved integration of immigrants, a sense of 

community, living conditions, culture, security, improving rural knowledge as well as access to 

"hidden" rural knowledge community. 

• Environment - innovation to improve resources creates efficiency, create local energy communities, 

reduce carbon footprint, and improve biodiversity, both protecting and valorising environmental 

assets. Encouraging municipal authorities, business representatives, local people, research institutes 

and experts to work together to design and adapt new cost-effective emission reduction solutions, 

especially in the context of transport and mobility, housing and food. Low carbon villages: a circular 

economy, sustainable food production and local food. 

 

3. RURAL DEVELOPMENT AND SMART VILLAGES IN THE REPUBLIC OF CROATIA 

The concept of  'Smart village' is a new opportunity for Croatia to change its current direction and way 

of implementing agricultural policy, i.e. - rural development, by incorporating modern technological 

trends of internet technologies, energy efficiency, ecological agriculture (green economy), rural tourism, 

etc. into rural areas. This is fully in line with the priority areas set in the National Development 

Strategy 2030. 17 18  In this way (by applying the concept of 'smart village') it can more effectively influence 

the trend of emigration from rural areas and encourage the arrival of young people into the country-

side, that is, stimulate a balanced regional development using their potentials better and launching 

their (joint) development projects themselves. It is important here - as Euro-advocate Davor Škrlec 

points out - “that the concept is recognized by the executive in defining the next operational program 

in national legislation, but the involvement of regional and local authorities is also required. This 

should remove local obstacles and encourage the development of projects. The concept of smart 

villages must be among the major initiatives in the next programming period for the modernization 

and demographic renewal of our rural areas." 19  One of the basic infrastructure platforms for 

realizing the concept of 'smart villages' is broadband access - fibber networks for high-speed Internet. 

Therefore, in order to consider the possibility of implementing this concept of rural development in 

Slavonia and Baranja, it is important to point out the state of play in this sector - that is, to point out 

experiences in implementing the project "Slavonian Network". 

3.1. "Slavonian Network" - a broadband project 

Following adoption of the Broadband Development Strategy in the Republic of Croatia from 

2012 to 2015, the Faculty of Electrical Engineering in Osijek (ETF), in February 2012,  in cooperation 

with Croatian Network Agency (HAKOM), organized conference entitled "Development of telecommu-

nications infrastructure – strengthening competitiveness and effective local self-government 

investment” which was also attended by the leaders of many municipalities, cities and five counties of 

the Slavonia-Baranja (SB) region. At the end of that year, the ETF launched project "Development of 

a Broadband Approach in the Five Counties of Slavonia and Baranja" [20] - [25]; (Fig. 1 and 2) 

Interdisciplinary project team of ‘Slavonian Network’ - composed of doctors, masters and graduated 

engineers of telecommunications, informatics and accounting, geodesy, economics, sociology and law from ETF and Panon 

Institute for Strategic Studies, Osijek and companies Geoprem doo Osijek and "Sokol" d.o.o. Vinkovci - created concept 

of the ‘Slavonian Network’ project and began to research and develop individual modules of this 

project. The project "Slavonian Network" (total amount of € 21.5 million) received three positive reviews 

from the Ministry, and by publishing papers at scientific conferences and journals, team members 

tested hypotheses and/or promoted the project. In this way, an effort was also made to carry out part of 

the mobilization and training preparations for involvement of other experts and LSGs from the region 



X International Conference Industrial Engineering and Environmental Protection 2020 (IIZS 2020) 

October 08-09, 2020, Zrenjanin, Serbia 

__________________________________________________________________________________________ 

131 

 

in its implementation. Results of one of the first studies (2012) on structure of costs in construction of 

municipal infrastructure (water supply, sewage, public lighting, hot water pipeline) and public infrastructure 

(electrical underground network, gas pipeline) were published in the Proceedings of the conference GAS 2013. 

[23]; the share of earth-works (construction) costs in the construction of fibber optic infrastructure is 

around 70%, and conclusion of the study - that an integrated approach can achieve a significant 

reduction in investment costs for construction of broadband infrastructure - is a proposal aimed at 

accelerating the realization of the "Slavonian network" and reducing costs; It is necessary to install 

plastic pipes at every construction (and before the start of construction within the framework of the "Slavonian 

Network") at each construction of the local public infrastructure.  

 

 

 

 

 

 

 

 

 

 

       Fig. 1. "Slavonian Network" project [23]        Fig. 2. Area of “Slavonian Network [22] 

However, this proposal - as well as several other organizational models (establishment of consortia, 

model of 'easement of rights' for electronic communications structure, model of  concentration of available financial 

resources at the county level, and others) - unfortunately did not come to finalization - because in 2014 the 

project was transferred to level of the University, and all authors of the "Slavonian Network" project 

were excluded from further work on the project, and new team in the next five years did not realize the 

earlier proposals and are not initiate others models for implementation. He thus infamously finished 

the project, which was ranked 11th among the five hundred applications submitted to the Ministry's 

competition, and was the only broadband project and the only one covering more than one county (Fig. 

2). Finally - it should be emphasized that the existing broadband network in the five counties of the 

Slavonian region is not adequate for the needs of contemporary development, neither in capacity nor 

in speed; for the most part, this is based on copper conductors or over the air network - making it 

difficult to access high-speed Internet, especially when multiple users are involved at the same time. 

This means that for the development of 'smart villages' it is necessary to speed up the construction of a 

broadband network and make up for the lost seven years. 

3.2. Social cohesion and knowledge society a prerequisite for smart village’s development 

Experience from realization of this project has been discussed in several papers by Slavonian Network 

project team, from which it is important to state important issue of social cohesion - which is, 

otherwise, crucial for implementation of  infrastructure project [26] - as the show Fig. 3 and Fig. 4; 

 

 

 

 

 

 

 

 

 

 

 

      Fig. 3. Elements of social cohesion [26]       Fig. 4. Problems of "Slavonian Network"[23] 
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In addition to the above - for the implementation of the concept of 'smart villages', the issue of 

understanding and application of the concept of 'Knowledge society' in Croatia is also important - on 

which concept EU projects are based. The know-ledge society (Fig. 5.) is not yet a governing concept in 

Croatia and especially not in the element of 'lifelong learning', but also because of the fact that the 

practice is prevalent in which politicians of the 'general direction' make decisions often without 

effective public consultation, and without consulting independent experts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5. Elements of the Knowledge society concept [27] 

4. INFORMATION SYSTEM FOR DEVELOPMENT OF SMART VILLAGES 

Information system includes people, data, processes and information technology, which are together in 

the function of collecting and processing the data on the basis of which information is stored. 

Information can thus also be viewed as the output of an information system, since it is created to 

support the work of the organization. 28  29  Each information system consists of: 

• Hardware - the physical part of the information system (computers, modems, network equipment ...); 

• Software - an invisible part of the information system in the form of software solutions, algorithms 

that drive hardware; 

• Life ware - all those who use the information system; 

• Data ware - the way and methods of organizing databases and data warehouses; 

• Net ware - communication and networking solutions that bring all the elements together; 

• Org ware - organizational procedures and methods for connecting all the above elements into one. 

Today are in use: 

• Classic or transactional information systems, 

• Decision support systems, 

• Expert systems, 

• Communication and collaboration systems. 

Decision support systems and communication and collaboration systems are important for our 

consideration. 

An insight into the existing supply of structured knowledge and the broadcasting of important 

information in areas relevant to 'smart villages' shows that there are hundreds of information systems 

that produce the necessary information for use in the development of local 'smart village' projects. For 

example, at the national level, authorities issue daily important information on rural development (from 

the Ministry of Agriculture, Ministry of Regional Development, Ministry of Finance and other ministries and several national 

agencies), as well as regional (and local) institutions and EU institutions and/or networks. In this 

innumerable amount of information, local stakeholders of 'smart village' will not be able to read or 

read all that information daily, let alone act on it. Therefore, when designing implementation of 'smart 

village' concept and structural modelled of implementation units should be undertaken, as well as the 

identification of information needs and the construction of an appropriate information system. 
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a) Smart Village implementation unit 

Each village has its own specificities - natural resources, tradition and human capital, and 'smart 

village' development programs will be developed on these bases. This means that each village will 

have its own development program. However, many villages in the regional structure, by territorial 

and geographical features, will have a number of common elements on which to build their 

development programs. Therefore, it is advisable to propose the creation of so-called smart village 

concept implementation units - Fig. 6. - within which there would be one expert team for all villages in 

one implementation unit, in which, besides local experts (agronomists, etc.), there would be associate 

experts from surrounding cities (from related companies, associations, chambers, etc.) to ensure that all relevant 

areas of development are represented by a professional team structure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6. Model of receiving, selecting and sharing information/knowledge through units for  

implementation of the smart village concept 

b) Identifying information needs 

The said expert team should determine the information needs (area, frequency, manner of distribution and 

distribution) of its design and establishment of programs and methods of work - which should be 

documented in a separate act. 

c) Building an appropriate information system 

IT literacy of the average expert (of any profile) in Croatia is today at a reasonably satisfactory level so 

that building or setting up an information system that would suit the needs of the expert team in each 

implementation unit of the 'smart village' would not be a particular problem - especially if a staff 

member from a local software company involved in the process. After setting up the information flows 

set out in a separate act, the choice of hardware would be started - which should also not be a problem 

since the current supply of computer equipment in us is satisfactory. Software is also required to 

complete the 'smart village' implementation information system. It should be noted here that there are 

a number of ready-made applications (programs) on the Internet and networking applications that can be 

used for free (or at a small fee) - so it is not necessary to create special computer programs for this 

purpose. The education (training) of all stakeholders in the 'smart village' to use the selected program is 

also important element for the well-functioning information system of each unit implementation and 

each individual 'smart village'. 

d) Public relations policy 

At the end of these considerations, it is important to emphasize the need for transparency of 

the whole process and the importance of involving all stakeholders (experts, local government bodies and 

every household) in the implementation of this development project. That is why it is necessary to have a 
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well-established and developed public relations model from the first step of setting up and 

implementing the 'smart village' concept. 30  This is important not only because of the mobilization of 

all stakeholders in the smart village on a joint development project - in order to optimally set up and 

implement the project, but it is also important in order to prevent potential corruption – it is also 

important to prevent potential corruption - which is not unknown in our region; even more - it 

domesticated. 

5. CONCLUDING REMARKS 

The EU's Common Agricultural Policy, and rural development as its second pillar, have been 

given a new dimension of action through the concept of 'smart villages'; In April 2017, the European 

Commission launched an initiative to develop "smart villages" in the EU with the aim of achieving 

synergies with traditional agriculture, the Internet, local wireless networks and innovation, and 

through smart specialization, enable the development of new business models. 

- The Smart Villages pilot project is being implemented in nine EU countries - including Slovenia, but 

the Republic of Croatia is not included. 

- The Croatian village is more than ever affected by emigration. Therefore, the concept of smart 

villages is one solution to prevent its dying out. The concept of 'smart village' is a new opportunity 

for Croatia to change its current direction and way of implementing agricultural policy, i.e. - rural 

development, by incorporating modern technological trends of internet technologies, energy 

efficiency, ecological agriculture (green economy), rural tourism, etc. into rural areas. . This is fully in 

line with the priority areas set out in the 2030 National Development Strategy. 

- One of the cornerstones of successful implementation of the 'smart village' concept is the availability 

of broadband access. Although the Faculty of Electrical Engineering in Osijek initiated the project 

"Broadband Development in the Five Counties of Slavonia and Baranja" at the end of 2012, to date, 

this network in the five counties of the Slavonian region is not adequate either in capacity or in 

speed. This means that for the development of 'smart villages', it is necessary to speed up the 

construction of broadband and make up for the lost seven years. 

- In addition to the above - for the implementation of the concept of 'smart village', the issue of 

understanding and applying the concept of 'Knowledge Society' in Croatia is also important - on 

which concept EU projects are based. Knowledge society is not yet a governing concept in our 

country, especially not in the element of 'lifelong learning', but also due to the fact that the practice is 

prevalent in which politicians of the 'general direction' make decisions, often without consulting 

independent experts. 

After a framework analysis of the situation in the Slavonian region, a model of the so-called 

implementation unit of the “smart village” concept was proposed and basic frameworks for building 

(setting up) the “smart village” information system were proposed. In order for the whole process of 

setting up and implementing the concept of a smart village to be efficiently and quality implemented, 

it is important that the first step is to cultivate an objective public relation. 
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