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FOREWORD 
 

The International Research Academy of Science and Art is the host of the Second 

IRASA International Scientific Conference ″SCIENCE, EDUCATION, 

TECHNOLOGY AND INNOVATION – SETI III 2021″. 
 

The conference is multidisciplinary oriented. 
 

Thematic fields of the SETI III 2021 conference are the following: 
 

 Science, technology and innovation 
 Education and knowledge for the 21 century  
 Preservation and improvement of the environment and health  
 Governance and sustainable territorial development  
 National security and protection 
 

The aims of the SETI III 2021 Conference are the following: 
 

Improving knowledge basis for sustainable and resilient local, national, 
transnational and global development  

Support and harmonization of the implementation of SDG goals in society, 
economy, environment and urbanization  

Strengthening scientific, technological and innovative capacities at local, national 
and transnational level  

Recommendations for the improvement of education, research and security, and 
governance of the environmental, urban and territorial development  

Dissemination and intensification of professional communication and 
establishment of network for joint research, innovation and education  

Dissemination and intensification of professional communication and 
establishment of network for security challenges and risks in environment and 
society 

Experience Exchange Based on Best Practices 
 

The results of the SETI III 2021 Conference are presented in two publications: 
 

The Book of Abstracts 
The Book of Proceedings. 
 

 

Zagreb, September 2021 
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THE SPECIFIC IMPACT OF THE COVID-19 PANDEMIC ON 
AGRICULTURE AND NATURAL RESOURCES 

 
Jelena Bošković1; Vladica Ristić2; Jelena Mladenović3; Tanja  Kvesić4 

 

Abstract 
 
The way the COVID-19 pandemic disrupted human lives and livelihoods constituted a 
stress test for functioning agriculture production, agro-ecosystems in developing 
countries, as part of rural and urban systems and the global economy. We applied two 
conceptual schemes to dissect the evidence in peer reviewed literature so far, as a basis 
for better understanding and enabling building back better. Reported positive impacts of 
the lockdown anthropause on environmental conditions were likely only short term, 
while progress towards sustainable development goals was more consistently set back 
especially for social aspects such as livelihood, employment, and income. The loss of 
interconnectedness, driving loss of assets, followed a collapse cascade that included 
urban to rural migration due to loss of urban jobs, and illegal exploitation of forests and 
wildlife. Agricultural activities geared to international trade were generally disrupted, 
while more local markets flourished. Improved understanding of these pathways is 
needed for synergy between the emerging adaptive, mitigative, transformative, and 
reimaginative responses. Dominant efficiency seeking strategies that increase fragility 
will have to be re-evaluated to be better prepared for further pandemics, that current 
Human Nature interactions are likely to trigger. 
 
Key words: COVID-19; pandemic; agriculture; natural resources; resilience. 
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Introduction 

A pandemic like COVID-19 had been predicted [1;2], as the pool of potential zoonotic 
diseases (beyond MERS, SARS, and Ebola) remains large and is by no means restricted 
to bats or primates [3]. The cascading responses across virtually all sectors of societies to 
the SARS-CoV-2 virus causing the COVID-19 pandemic took the world by surprise in 
2020 [4]. Within a time-span of a few months, public debate progressed from (failed) 
prevention, denial and conspiracy theories, impact control (social distancing, face masks), 
relief (increased hospital capacity, improved treatments), to reconstruction with 
hopefully more successful prevention for any similar future event. 

  The global spread of the COVID-19 pandemic has been compared to a tsunami [5], but 
instead of a response time of 30 min to 3 h, and a spatial reach of hundreds to thousands 
of kilometers, both spatial and temporal scales differed. What is similar, however, is that 
even though the underlying science is pretty clear, the psychological, social, and societal 
response implies time lags that prevent adequate responses. Where 30 years of climate 
change debate still has not induced an adequate and ef- fective societal response [6], there 
are many similarities between public issue cycles in natural resources management and 
those in the current COVID-19 pandemic [7]. 

  Especially for the current ‘second wave’, the social dimensions of protest and breakdown 
of collective action are being incorporated in epidemiological models [8]. The ambition 
of building back better is widely shared, but there is no consensus of what it takes, with 
some voices pleading for a stricter segregation of wildlife and humans with hygienic 
control of agricultural production [9], others for a more resilient, diversity-based form of 
land use in which human vulnerability is buffered [10;11].  

 We aim to contribute to this debate by discussing the COVID-19 pandemic as a stress test 
of social–ecological system resilience, analyzed in several current system analysis 
frameworks, with consequences for the forest–agriculture interface. An assessment in 
March 2020 by Petropoulos and Makridakis [12] acknowledged that the risks were far 
from symmetric as underestimating its spread like a pandemic and not doing enough to 
contain it would be much more severe than overspending and being overly careful if it 
would not be needed.  

 The time it took for national governments to move on from denial and conspiracy theories 
became closely linked to the effectiveness of control and the nature of governance 
systems [13;14]. With such a pandemic, the pressure on social–ecological systems is 
mounting considering the challenges being faced through climate change risks which 
where little progress has been achieved in reducing vulnerability to those risks either [15]. 
There thus appears to be a clear link to styles of decision making and governance. 

  The aim of this manuscript is to elaborate on the stress the COVID-19 pandemic poses 
on social ecological systems and provide insights on how the building back better process 
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could be framed to respond to the multiple challenges already facing social–ecological 
systems e.g., climate change, ecosystem degradation, poor natural resources governance, 
among others.  

 The study uses a review of existing published materials and cases and collates the 
information so that the stress posed by the pandemic is properly understood and taken 
into account for proper design of effective building back better process. 

 

Methods 

Defining the Analytical Scope 
Agroecosystems as part of social–ecological systems, serve as the main livelihood 
basis for millions while also being the fall back resources at the time of shocks for the 
majority. The ecosystem services generated from agroecosystems form the backbone 
of the livelihood of the residents who depend on it. Hence, the resilience of a society 
and the ecosystem is dependent on how well the ecosystem is managed, which 
unfortunately is not in a good state in many developing nations widely affected by 
the COVID-19 pandemic. 

One major determinant of the ecosystem services generation potential of a given 
agroecosystem is land use choices. Land use, as part of natural resource management, 
can be described as the interface of an ‘allocation’ choice over four broad categories 
(Figure 1) and a spatial patterning of ‘grain’ size of the mosaic.  

For instance, agroforestry as a concept is associated with both a ‘partial tree cover’ 
category between open-field agriculture and closed canopy forest [16], and with a 
relatively fine-grained (‘integrated’, multifunctional) mosaic landscape [17–19]. 
Ecosystem services can, in this context, be understood as direct benefits to humans from 
(1) natural systems, (2) half-open land use systems, (3) open-field agriculture, and 
indirect benefits (4–6) derived from landscape scale interactions between land cover 
types [20], see Figure 1. 

 Management of such landscapes and social–ecological systems should conserve 
existing natural ecosystems and restore the degraded ones for the benefit of both 
humans and biological diversity. ‘Restoration’ in this context needs to consider both the 
pattern and overall tree cover [21]. In the context of zoonoses such as the COVID-19 
pandemic, both the level of ‘integration’ vs. ‘segregation’ of the landscape mosaic 
(influencing initial human or livestock infection risk), as well as the overall cover 
fractions are likely to be important. 
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Figure 1. Relative composition and spatial pattern (grainsize of the mosaic) as two aspects of 
land cover at the forestry :  agricultural: urban interfaces that jointly determine a set of six (agro) 
ecosystem services via direct plus indirect benefits people obtain. 

 

Selection of the Relevant Frameworks 

As a key step in the methodology, we considered a number of conceptual 
framings of social–ecological systems subject to disruptive changes. As there are 
both gaps and overlaps between alternative ways of framing, we settled on three 
frameworks that allow a multiscaled analysis of proximate and underlying 
causes, social responses that are informed by but not synonymous with 
stakeholder understanding of the ecological/medical aspects and offer 
sufficiently generic perspectives on system-level responses. 

For analyzing the depth of the likely impacts and consequences of the current 
pan- demic and the options for never waste a crisis [22] in building better 
futures, we considered two frameworks used in recent literature. Each has its 
specific strengths and weaknesses, and a combination, rather than single 
framing appeared to be attractive. As the COVID-19 crisis affects the balance 
between short, medium, and longer-term goals in the ‘safe space for humanity’, 
the temporary dynamics is an issue that started from initial denial and con- 
spiracy theories moving towards acceptance and searches for solutions. It also 
showcases the need for a balance between responses along a driver-pressure-
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system state-impacts responses continuum. In line with these arguments, we 
specifically explored: The adaptive (r-K-Ω-α) cycle introduced by the Resilience 
Alliance [23] (Figure 2A), accounting for the ‘collapse’ phase (Ω) where existing 
assets as well as network connectivity are lost, preceding a reorganization phase 
(α), a rapid growth  

 

Figure 2. Two conceptual schemes that can add insights to possible responses to the COVID-19 
pandemic in agroecosystems: (A) resilience panarchy [23]; (B) connection between Driver-Pressure-
System-Impacts-Responses scheme and societal decision making [24]. 

or pioneer phase (r), and a gradual approach to carrying capacity (K). This 
framework highlights the processes or phases in which change is happening a 
given agroecosystem once disruption happen. Interacting Driver-Pressure-
System(state) Impacts-Responses (DPSIR) cycles [24], with adaptive, mitigative, 
transformative, and reimaginative responses, advanced by issue attention cycle 
that encompasses agenda setting, better understanding, commit- ment and 
coalitions for change, devolved details of implementation and evaluation of 
effectiveness (Figure 2B). DPSIR identifies how a given driver, that causes 
disruption to the way agroecosystems function, creates pressure and hence 
influences the system as a whol. 

Literature Search and Data Synthesis Procedures 

The first step in the literature search was to define the key terms that are relevant 
for the analysis. We are well aware that more studies may come out in the future 
and hence what we present here are the emergent system perspectives as 
‘results’, such that it can inform the ongoing discussion around building better 
responses by policy makers, academicians, and other practitioners. 

We restricted the search database to the Web of Science  as it is one of the most 
recognized repositories of scholarly scientific works from around the globe with 
over 171 million records. The search focused first on the title of the documents. 
For each document screened, we evaluated its thematic relevance to COVID-19 

• 

• 
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− 

impacts in relation to agroecosystems. Documents that are not published in 
open access mode and those that are not accessible through institutional 
subscription were eliminated as we needed to read the full document before 
making conclusions on the content of the document.  

Based on the above two criteria i.e., relevance to COVID-19 and agroecosystem 
at- tributes and access to the document, of the 502 documents screened from the 
Web of Science portal, only 65% fulfilled the retention criteria. The highest rate 
of elimination occurred on the search combination for relations between 
COVID-19 and Environment with less than 44% retained as most of the 
document bearing that word were linking it to the laboratory environment and 
other environmental factors (e.g., temperature and humidity) widely used in 
relation to the COVID-19 context and hence eliminated from the current 
analysis.  

For each document, the stated impact on the selected attributes were assessed 
and the impacts were categorized as positive, negative, or both; as there was not 
standardization in quantifying impacts, we had to stay at a qualitative level for 
the current screening. Documents presenting both positive and negative aspects 
were categorized under both, those only talking about the negative impacts on 
selected attributes were clustered as negative. A similar approach is used for 
those stating positive impacts.  

 

Results and Discussion 

Effects of the COVID-19 Pandemic on Social–Ecological 

Of the 327 documents reviewed, 43.73% of them clearly stated COVID-19 had 
negative impacts on social–ecological systems, while 30.89% presented both 
positive and negative impacts. The main negative aspects reported are along the 
lines of social aspects of social ecological elements such as income, livelihood, 
employment, migration, etc. It is also important to note that positive effects of 
COVID-19 were reported by about a quarter of the reviewed papers, largely 
along the reduced human impacts on the environment due to travel and 
movement restrictions. Results from the assessments of the positives and 
negatives ratios (which were com-puted by assigning +1 for any document 
reporting positive impacts and 1 for any docu- ment reporting negative impacts) 
gave a clearer picture of the impact of COVID-19. It is evident that, compared to 
the other attributes analyzed, the large positive shares reported are mostly for 
environment and wildlife management. COVID-19 has shocked the world 
infecting millions of people [25] and causing total disruptions in how the planet 
is functioning and operating [26;27]. Due to the disease, countries have closed 
land borders, ports, and even their airspaces except for emergencies or supplies 
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of medical goods and equipment. At a time when the planet is moving to a more 
globalized scheme, these measures, adopted to safeguard their population and 
also to contain the virus spread, created shocks to the broader economy, 
livelihoods, and societal networks [28].  This resulted in significant social effects 
that created further stress to the already prevailing challenges of climate change, 
environmental degradation, and other livelihood affecting causes. Though 
COVID-19 effects were global, developing countries were the most affected due 
to disruptions of economic activities including production and export trade [29]. 
Most of these countries rely on agroecosystems that are sources of agricultural 
products for export. The sustainability of the agricultural sector and its 
agriculture  industrialization  entirely depends on how the components of the 
agroecosystems (i.e., land, water, biodiversity, etc.) are properly and sustainably 
managed. The pandemic exposed the loopholes in the highly advocated export 
market by revealing the weak readiness countries have when such global issues 
affecting larger population arise. Pre-COVID-19,  products were exported 
immediately to countries of destination for further processing, consumption, or 
utilization. Hence, producers and exporters did not need an extensive level of 
preparedness in terms of storage places  and raw materials supplies from the 
producer communities were more or less secure as far as production inputs are 
supplied, and no major climate influence occurred. However, during and after 
COVID-19 (only for some countries) those operating on perishable agricultural 
products for international markets (such as tomato, flowers, vegetables, 
avocado, and other crop products) are counting losses as the uptake in the 
importing countries is disrupted due to the lockdown. Overall, the net gains 
from agricul- tural products trade faced an uphill challenge that kept the sector 
in limbo. The economic impacts trickle down to the individual households who 
are the leading producers of the agricultural products marketed and exported. 
The pandemic exposed the vulnerability of the globalized trade infrastructure 
that was setup for decades in a bid to link the small-scale producers with the 
exporters and processors and the global market often located in the developed 
nations. 

The other side of the coin has been a marked improvement of air quality 
especially the outdoor one [30], reduced greenhouse gas emissions, and an 
‘anthropause’ that provided opportunities for wildlife to reclaim part of the 
space appropriated by humans [31]. Aspects of river quality were also recorded 
to be improved [32], but the single-use plastics created additional waste 
problems [33]. The uncontrolled disposal of the facemasks and other COVID-19 
kits were, however, expected to increase the level of water pollution. 

Collapse Phase and Early Signs of Reorganization 

For the immediate impacts of the pandemic and lockdown measures, the 
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collapse (Ω) phase of the ‘panarchy’ loops (Figure 2A) suggests that loss of assets 
accompanied the loss of connectivity in cascading cause–effect chains. The focus 
in the early phase of the pandemic has been about controlling the spread of the 
virus and saving lives of those affected, but cascading effects may have made 
the negative impacts larger than foreseen. The trickling down effect of the virus 
soon had devastating impacts on broader natural resources management issues. 
That, in turn, will most likely shake the whole economic base of most developing 
economies that rely on natural resources and its goods and services. 

 

The influences of the pandemic are either direct (e.g., through job losses, income 
decline, etc.) or indirect through the consequences of the pandemic on economic 
activities, production systems, and supply chains [34]. Apart from this 
pandemic, there was no recent record of countries closing their air, land, and 
seaports except for military or political reasons. The COVID-19 pandemic made 
countries respond aggressively to save lives over livelihoods and focused on 
health over wealth. This measure, however, came with a number of negative 
consequences. The sectors that used to support livelihoods suffered 
significantly. Economies shrank, jobs were lost, and people were made to 
venture into unsustainable and dissatisfying activities e.g., exploiting natural 
ecosystems that are the basis of their current and future generations. The 
response strategies adopted varied by the scale at which the responses are 
looked at. The national and subnational level responses focused on minimizing 
movements of people in and between countries and also restricting or totally 
blocking entry of foreign nationals into the country as a whole. In Africa,  for 
instance,  as of April 2020,  38% of the international destinations imposed a total 
or partial closure and 45% of the destinations restricting direct flights [35]. This 
almost crippled the tourism and hospitality sectors [36] resulting in employees 
in these sectors being laid off. The effect for some countries is so severe due to 
the very high dependency on international tourism as the backbone of their 
economy. For instance, for some countries, tourism accounts for over 50% of 
their total exports (Cabo Verde—67%; Sao Tome and Principe—65%; Gambia—
53%; Comoros—51%). Others such as Seychelles (38%), Mauritius (34%), and 
Tanzania (29%) also heavily depend on these sectors [34].  UNWTO [37] also 
indicated that international tourist arrivals for May 2020 shrank by 98% in sub-
Saharan Africa compared to May 2019. At the community level, responses 
varied by the types of community capacity and livelihood sources mainly. For 
instance, with the closure of manufactories, many casual workers became jobless 
and had to return to or had to send their immediate families to their rural 
parents and relatives. The rural–urban migration took its opposite and urban–
rural migration [38] became dominant, even though temporary. In any case 
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upon arrival, such returnees have to cater for their families and the tendency to 
engage in the collection of wild foods and hunting to feed their families 
becoming common. Clearing forests for timber and charcoal production (in 
dryland areas) to generate income becomes an immediate measure at the forest 
margins, even aggravated by the laxity in low enforcement as broadly discussed 
in later parts of this paper. Livelihood in the developing world is strongly 
dependent on ecosystem services derived from agroecosystems. The long-term 
impacts of COVID-19 could probably be far wider than anticipated though it 
could be difficult to authoritatively quantify at the moment. 

In contrast to many ‘natural disasters’ where the loss of assets is the primary 
trigger of a collapse (Ω) phase, the COVID-19 pandemic affected human 
livelihoods primarily through the ‘lockdown’ measures taken to control the 
spread of the virus Once the cascade took on its own dynamic, however, shifts 
occurred on both assets (y-axis) and interconnectedness (x-axis). 

System Dynamics and the Resulting Pressure on Agroecosystems 

While the collapse phase may have seemed to be a free fall, social safety-nets 
came into play and provided opportunities for early steps of bouncing back. 
Developing countries, in particular sub-Saharan Africa, experienced a 
significant rural-to-urban movement in the last few decades leading to swelling 
of the urban and suburban areas strongly dependent on the rural 
agroecosystems. The migration was largely driven by the opportunities of 
employment either as casual or other forms of employment. Hence, almost the 
majority of households have one or more members of the family who have 
moved to urban areas for gaining employment of any sort. With the emergence 
of COVID-19, and measures taken to curb the spread, many employers laid off 
and/or reduced staff and laborers, leading to job losses. The urban counterparts, 
since they lost their jobs and had no income sources were asking for help from 
relatives and family members in rural areas.  

Hunting for bushmeat and collection of wild foods (e.g., wild fruits, wild 
vegetables, honey, eggs, etc.) were seen as easy ways of complementing the 
rising food needs due to increasing number of people in a family due to the 
urban returnees. Reports of increasing exploitation of forest and woodland 
resources was reported in many cases [47]. Those who had families in rural areas 
and used to work in urban areas have to now generate income to sustain their 
families.The pressure is not only from those laid off from urban areas but also 
from the member of local communities serving in the service sector in rural 
contexts such as tourismfactories, and infrastructure constructions.  

COVID-19 and Its Potential Impacts on Sectors Directly Linked to 
Agroecosystems 
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COVID-19 also affects a number of sectors that directly rely on agroecosystems. 
These impacts, in turn, affect rural households in different ways leading to far 
reaching impacts. Overall, protected areas in developing countries are under 
pressure due to the need for utilization by local communities. So far, the most 
effective mechanism to safeguard such resources is deploying a large number of 
rangers and guards who man the areas either by using technology or manual 
means. With COVID-19, there are reports of a rising amount of illegal access and 
use, par- ticularly poaching and deforestation. Many attributed the rise to the 
shrinking operating budgets of institutions that used to take care of such 
resources. The National Geographic, in its latest report [58], revealed that 
poaching is becoming a major threat to the protected areas due to the resource 
limitation due to COVID-19 resulting in low returns, meaning less rangers 
manning the parks and conservancies. ABC News [59] also echoed the same 
issue referring to the situation in Kenya where experts voiced concerns over the 
rising poaching [60] and deforestation. As Bates et al. [61] hypothesized the 
decreased global. The loosening of restrictions are a major concern for the 
African continent where there is a very high rate of bush meat hunting and 
consumption, especially at this time when there are limited income sources to 
buy food from the market due to people not having access to markets as well as 
lack of jobs to earn money. The Telegraph [63] released a bulletin, based on the 
views of experts, warning a significant surge in bush meat hunting in the 
continent which poses a major threat to wild animals. This may even increase 
the chances of another zoonotic disease outbreak depending on the nature of the 
animals hunted and consumed. Unless swift measures are taken, the declining 
number of rangers and personnel used to protect such areas exposes the wild 
animals and the woodlands to severe degradation. This may have a trickling 
down effect diminishing the sustainability of the landscapes and then the 
livability of the area. 

Disruptions of Interventions and Innovations for Agroecosystems 
Management 

Three main pathways of impact can be identified here activity slowdown, 
activity discontinuation, and limited opportunities for innovation. With 
countries declaring lock- downs in many parts of the globe, movement of expert 
personnel who could have moved from place to place to implement activities 
was severely affected. As a result, most of the agroecosystem management 
activities that could not be performed via remote connections have been put on 
hold for many months. This movement restriction has mostly affected the 
research for the development aspect of natural resources’ management 
interventions. This slows down innovations that could have tackled problems 
being faced in the most affected sectors such as agriculture, forestry, fishery, 
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water resources management, wildlife, and mining. Most field operations were 
suspended or were going on with minimal engagement on the ground. This has 
delayed the planned implementation of many interventions that could have 
contributed significantly to the productivity improvement, disease control, 
and/or site management interventions in these sectors. Zellmer et al. [62] 
reported cases of researchers and scientists indicating research activities getting 
discontinued due to the pan- demic and hence affecting finding solutions to 
biodiversity challenges. Manenti et al. [64] also reported that the lockdown had 
beneficial effects on biodiversity conservation, espe- cially citing a decline in 
road killings of wild animals in Europe. Paital [65] also reported increase 
sightings of animals due to the lockdown. For urban contexts, such positive 
aspects in relation to wildlife benefits are very much welcome news. However, 
in contexts where wildlife is seen as source of food for the community, and 
where low enforcement weakens due to inadequate manpower to take care of 
the job, the lockdown could even expose wildlife to greater danger. 

In agriculture, forestry, and fishery sectors, most interventions are time sensitive 
i.e., season-dependent and if the schedule is missed, one has to wait for the next 
year to implement similar tasks. For instance, coffee farmers have to start 
preparing coffee fields in the month of January to March, months when most 
coffee producing countries went into a lockdown. The same is true with disease 
control measures for coffee. For coffee cherries that will be collected the next 
coffee season, the above activities that should have happened during the 
lockdown are crucial. If those activities do not take place, coffee production is 
likely to be affected significantly the next season. The impact is largely due to 
dependency of the activities on labor availability, which is not a problem when 
movement restrictions were not in place. However, during the lockdown, no 
movement was taking place as people were concerned about their own families 
and community’s health. 

Due to movement restrictions, field inventories, surveys, data collection, and 
other relevant field activities [66] were slowed down or discontinued completely 
to avoid risks to the personnel and community within which activities are to 
take place. Manenti et al. [64], using responses from protected area managers, 
found that there was a challenge to im- plement activities to manage ecosystems 
due to the lockdown leading to flourishing of invasive species which are 
managed through human interventions during normal times when access is not 
limited. At farmers level, the impacts are far reaching. For instance, due to the 
nonessential travel and movement restrictions and the lack of prior preparation, 
farmers could not access input supplies such as fertilizers, disease and pest 
control inputs, improved seeds, etc., which are crucial for farmers to secure or 
maintain agricultural productivity to earn income and to fulfill the needs of 
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immediate family. 

Shrinking Returns and Revenues from Agroecosystem Dependent Sectors 

With the disruptions in global trade and local movements, trade of forest and 
agri- cultural products has been affected. With agriculture being the backbone 
of the economy i.e., up to 50% of the GDP in much countries [67] and most 
countries taking the export-led agricultural development schemes, the 
disruption led to significant losses in returns. The damage is so severe for those 
engaged in perishable products such as vegetables, avocado, and other products 
such as milk and milk products. The loss is also magnified by the lack of 
preparedness for such an unforeseen event that no one expected could happen 
to disrupt the import: export schemes. 

One vital sector that usually generates substantive revenue for natural resources 
management (NRM) sector in a number of countries is tourism. In many African 
countries, the sector is strongly dependent on the ecosystem i.e., flora, fauna, 
and the landscape. For instance, in East Africa the major tourist attractions are 
wildlife and natural ecosystems. With the movement restrictions, people 
stopped the cross-country movement of people, resulting in tourists abandoning 
the region [48], though temporarily. With the lockdown, revenue from the sector 
has shrunk significantly. It is important to note that the tourism sector supports 
most of the wildlife parks, sanctuaries, and even the private parks in Africa. For 
example, UNWTO [35] indicated that as of April 2020, almost half of the global 
tourist destinations have closed their borders either totally or partially. In Africa, 
where international tourists make up the biggest share of the tourist industry, 
the impact on the revenue is very high. For instance, almost 20% of the African 
countries depend on tourism with the sector accounting for at least 20% of their 
exports. The local economy is also largely affected because of declines in 
international tourist arrivals. International tourists account for at least 40% of 
tourists in 13 out of 54 countries in Africa [38] and the impact this will have on 
the sector and those working in the sector is very strong. 

With the shrank revenue due to COVID-19, most of the natural resources 
(wildlife, landscapes, and other natural habitats) that the sector relied on 
received limited manage- ment investments [47] due to resource scarcity. Unless 
there is a new support scheme these resources may face significant degradation 
due to lack of effective management till the sector recovers after COVID-19. It is 
unfortunate that the countries where such resources are located are also facing 
financial constraints forcing them to channel available resources to priority and 
urgent interventions to control COVID-19. For example, Figure 3 shows a 
schematic of the interconnected impacts of the pandemic on wildlife 
conservation. 
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Figure 3 . Schematic of how COVID-19 affects wildlife conservation in a broader context 

 [38, 47,48]. 

When such sectors suffer economically, the local communities who depend on 
them also suffer significantly. They may then begin to look for alternative 
livelihood means such as wood harvesting, charcoal production and sale, illegal 
fishing and hunting, and others, which in turn exacerbates natural resource 
degradation and thus threatening the sustainable management of the area at 
large. 

Shrinking Social Capital for Agroecosystem and Agriculture Production 
Management 

Natural resources management in Africa is anchored to the social support 
systems that are built within the communities. The labor divisions observed are 
typical of how the social system is configured to ensure that every household 
member has a contribution while also neighbors, whether relatives or not, lend 
hands to one another to ensure everyone achieves the goal of production, 
conservation, construction, etc. The role of such social systems is really 
becoming very important with most of the youth preferring to migrate to urban 
areas and other countries even. For instance, in Ethiopia, communal labor 
support groups (‘Daboo’ and ‘Daadoo’) [68] are typically set up to assist 
neighbors in agriculture, forest management, coffee farming, house 
construction, etc. The support group is common among Oromo communities in 
particular, and such social structures were significantly affected by the COVID-
19 emergence as members got concerned about their safety. In this regard, the 
impact of COVID-19 is largely due to the restriction in social interac- tions which 
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communities were advised not to practice until the situation of the pandemic is 
kept under control. Communities therefore are not even getting together for 
social support despite the dire need for such local mechanisms that facilitate the 
supply of the scarce labor for agriculture and other natural resource 
management interventions. Communitylevel planning processes to address 
natural resource management challenges are also put on hold. This may lead to 
significant degradation of natural resources, particularly areas that ought to 
have been managed in the surrounding landscapes. 

Diversion of Resources away from Agroecosystems to Pandemic Response 

During the pandemic period, countries with limited financial resources are 
taking drastic measures by reallocating resources to tackle COVID-19 [69] and 
limiting resources that go to other sectors. Sectors included in NRM such as 
agriculture, forestry, fishery, tourism, energy, etc., are often left with minimal 
investment from the government resources and left to any support that could be 
obtained through bilateral/multilateral/private sector supports. However, 
Maher et al. [70] disclosed that even nonprofit organizations are experiencing 
shortfalls in their financial status. In another study from the USA, Clemens and 
Veuger [71] revealed that COVID-19 impacts government revenues as economic 
activities are slowed down. A similar fiscal challenge was reported for Italy too 
[72]. Despite being the critical pillar of the economies of many developing 
nations, natural resources management efforts are often given low priority in 
resource allocation and deployment of competent human resources and 
infrastructure [73] for the case of agriculture for example). Where there are 
emergency situations, past experiences reveal that budgetary allocation for 
natural resources management such as forests, wildlife, etc., are the first 
casualties to be trimmed down. Agriculture cannot survive if the soil it is 
produced on is not conserved well both on-farm and off-farm. It cannot continue 
sustainably if water resources in the surrounding areas dry up and water supply 
for animals is not secured. All this can only be possible if resources are allocated 
for such interventions. The shifting priorities challenge is not only at the national 
level or government level. It is also being reflected temporarily among 
international donors and lenders that used to support natural resources 
management [75]. It is legitimate that more resources should be allocated to 
tackling COVID-19-related challenges, but if the shift is not done in an informed 
manner, the life support of humanity could fall into serious danger and it may 
not be that quick or easy to fix the problem. This requires serious consideration 
of sustainability context such that the balance between today and tomorrow can 
be made a rational decision- making process. 

Broader Response Options at Socioecological Scale 

Though the answer to the question ‘how do we build back better and stronger’ 
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may not be that easy to answer as the knowledge about the impacts of the 
pandemic is getting revealed with time, we have tried to put together our 
insights on how some potential interventions could help the process better. 
OECD [76] states that building back better should involve a significant 
investment in ensuring future shocks are managed properly. At the local level, 
this needs efforts to avert environmental degradation and deliberate 
investments in sustainable practices in a context-specific manner to ensure the 
process is inclusive and incremental to the existing efforts. 

The COVID-19 pandemic exposed the vulnerability of the broader 
agroecosystems related sectors and the local livelihoods to challenges that 
threaten the livelihood of the society that depends on it both for consumption 
and income. Addressing these vulnerabili- ties needs measures that cascade 
down from the national level to landscape (jurisdictional) and household levels. 
It needs a concerted effort across scales with decentralized roles and 
responsibilities for actors critical at the various levels. 

Mending People:Nature Relations: Management of Socioecological Systems 
to Build Better Futures 

The COVID-19 pandemic can potentially lead to two opposite conclusions with 
respect to desirable land use: (1) risks of zoonoses that infect humans and/or 
their livestock may be minimized by hygienic segregation of anything ‘wild’ and 
the human spheres of life, but (2) human vulnerability to the lockdown was 
lower in ‘integrated’ landscapes where there are multiple livelihood options and 
low fragility [77]. We can now relate these contradictory effects to other ongoing 
pressures at the Forest– Agriculture interface (Figure 4A). Among the 17 
Sustainable Development Goals, both changes towards more urban and open-
field agriculture and changes towards agroforestry and natural forest are 
desirable (Figure 4B), with a trade-off determined by the terms of the 
‘Anthropocene equation’ [78]. From a strong tradition of high agrobiodiversity 
at both farm and landscape level, farmers in many parts of the tropics have 
increasingly ‘outsourced’ staple food production [79] and relied on market-
based income, with an attraction to specialize on the products and market 
channels that work best for them, including ‘traditional foods’ appreciated in 
urban areas that were the likely start of COVID-19. However, shocks are part of 
the system farmers need to be prepared for and deal with. Part of the shocks 
farmers face originate in ‘natural’ disasters such as volcanic eruptions, 
earthquakes, and tsunamis, although their aftermath is often aggravated by 
changes in the tourism-related industries [80]. Others originate in human 
behavior, such as the financial crisis of 2007–2009 or terrorism-related changes 
in tourism preferences. The COVID-19 crisis started with a pandemic but was 
modified by an unprecedented lockdown with restrictions on travel as well as 
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long-distance transport within the country and a complete collapse of tourism. 
Under the slogan ‘nature needs half’ [81] a vision (“A world in which people 
respect nature’s needs, and life on Earth flourishes”), has been formulated to 
turn half of the earth into a series of interconnected protected areas [82,83], 
expecting that this can conserve about 85% of remaining biodiversity (Figure 
7C). According to global data, currently around 15.4% of the earth’s terrestrial 
areas and 3.4% of its oceans has protected area status [84; 85], but the ‘paper 
park’ without effective protection has not been separated from these numbers 
[86]. A proposed ‘global deal for nature’ modified the proposal to 30% protected 
areas +20% climate stabilizing areas [87]. This argument has inherited the ‘land 
sparing’ perspective that intensifying agriculture increases chances for nature 
conservation. However, it may be noticeable that the economic arguments that 
appear to support the ‘half earth’ perspective [88] are largely based on the 
expected increase in ‘tourism’ to nature’s half, that may increase rather than 
decrease zoonosis risks. Counterarguments have challenged that this half earth 
plan would not meet its conservation objectives but would have widespread 
negative consequences for human populations in the areas of highest 
biodiversity value. An alternative radical action may lead to solutions that are 
both more effective and more equitable, focused directly on the main drivers of 
biodiversity loss by shifting the global economy from its current foundation in 
growth while simultaneously redressing inequality [89].  
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Figure 4. Comparing the forces at play in agroecosystems: (A) changes in spatial configuration of 
four land cover types (compare Figure 2); (B) the sustainable development goals implying trade-offs 
in desirable changes in land cover and spatial pattern; (C) consequences of the proposed ‘global deal 

for nature’; (D) consequences of climate change policies; (E) consequences of zoonotic pandemic 
prevention. 

 

Solutions cannot ignore what happens in ‘the other half’. In the ongoing 
discussions for the post-2020 Agenda for the Convention of Biological Diversity, 
this has been modified to 30% conventional protected areas and 20% under 
indigenous and customary rule protection. Meanwhile, the global climate 
change agenda depends on protecting and restoring terrestrial carbon storage 
and emission reduction in the agricultural sectors that may imply a shift to more 
forest and trees, as well as finer-grained mosaics (Figure 4D). Finally, the 
counteracting conclusions in zoonotic pandemic prevention of better 
segregation and increase resilience (Figure 4E) need to be reconciled with the 
other trends to become part of a reimagined and transformative land use policy 
agenda. 
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Conclusion 

The way the COVID-19 pandemic disrupted human lives and livelihoods 
proved to be a stress test for the social–ecological systems at the forest–
agriculture interface in developing countries, as part of rural–urban systems and 
the global economy. It has further impacted socioecological systems in countries 
where weak governance, poverty, and degradation had already weakened the 
systems. This paper set out to understand the impact pathways in order to 
improve prospects for building back better in these developing countries. 
Drawing from multiple perspectives in op-eds, opinion pieces, and articles, we 
teased out a number of pathways around impacts at multiple scales. We 
explored sectoral level, landscape level, and household level impacts on 
ecosystem services as a result of COVID-19. Prospects for building back better 
were analyzed including across sectors. 

It emerges overall that in order to build back better, a holistic conceptual and 
inte- grative approach has to be developed both short term and long term to 
enhance effective, efficient, and equitable sustainable development that would 
enable a less stressful impact of a COVID-19-like event in the future. Short-term 
efforts targeting mitigation of impacts could deploy agroecosystem practices at 
the forest–agriculture margins such as agroforestry and others. The objective 
being to address direct impacts on food, fiber, and fuel supply chains, as well as 
the human capital impacts such as jobs, nutrition, social, and income. 

In the long-term, it would be important to design and focus on building back 
better actions around adaptive, transformational, and reimaginative approaches 
that target system changes. Adaptive approaches need to focus on adjusting 
socioecological systems aspects and dynamics to be sufficiently responsive to 
COVID-19 type stresses in an integrated manner. These need to include locally 
specific systems at the landscape and jurisdictional level that will leverage 
socioecological system dynamics while also fulfilling the needs of communities 
directly or indirectly dependent on the agroecosystems. Transformative and 
reimaginative actions will be needed in the way humans related to nature for 
example. For instance, in the way humans interact with wildlife long-term to 
ensure that COVID-19 and Ebola type crises are minimized and better managed. 
Redesigning cities and also supply systems nationally and internationally to 
cater for basic food, equipment, and others during global “lockdowns” of the 
type seen during COVID-19 is also needed. These transformative and 
reimaginative actions would largely need to happen at macro and global levels 
and largely across sectors given the nature of drivers. It would require 



 
 

19 
 

rethinking development approaches and targets with an emphasis on 
sustainability going forward. 

Overall, whether mitigative, adaptive, transformational, or reimaginative, all 
actions would need to be backed up by massive investments, policies, and 
incentives. Investments will have to be justified by meeting the expectations of 
the current and future generations. Above all, leadership, collaboration, and 
joint action will be needed if impacts from COVID- 19 like stresses on 
socioecological systems would be minimized in the future. 
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CHALLENGES IN STRATEGIC POSITIONING OF SMALL OPEN 
ECONOMIES TOWARDS THE 5TH INDUSTRIAL REVOLUTION 

 
Ernest Vlačić5 

 

Abstract 
 
The relocation of production capacities towards Asian and South American destinations 
to achieve lower production costs in the last fifth of the 20th century provoked sudden 
deindustrialization of strong global economic and industrial blocs, with the United States 
and Western European countries leading the way. With the entry into the 4th industrial 
revolution, this trend began to change, and industrial production once again emerged as 
the development and competitiveness backbone of national economies. Meanwhile, 
global economic crises are hitting the world hard and exposing the vulnerabilities of 
national economies, especially smaller post-transition economies where services rather 
than manufacturing often dominate in terms of contribution to GDP. The question arises, 
what strategic direction, in the context of the appropriate conjuncture of national 
economies, is optimal to respond to the growing challenges of turbulent and uncertain 
global economic-technological race, especially in the event of a crisis? How may these 
economies confront such a challenging transition towards the 5th industrial revolution 
or future Society 5.0? In this paper, a selection of possible strategies for the case of the 
Republic of Croatia are presented, complemented with a discussion on plausible 
development scenarios. 
 
Key words: small open economies, 4th industrial revolution, reindustrialization, strategic 
development 
 
JEL classification: F, L, O 
 
 
  

                                                             
5 Ernest Vlačić, PhD,University of North, Croatia; ervlacic@unin.hr 

mailto:ervlacic@unin.hr


 
 

30 
 

1. INTRODUCTION 

 

Ballistic proliferation and diffusion of advanced, state-of-the art technologies in 
the 4th industrial revolution era, undergoing a transition towards 5th industrial 
revolution or/and Society 5.0, have recently triggered a trade war between the US and 
China aimed at taking over the economic primacy and dominance over the global market. 
In such a competitive race, Europe has not positioned itself satisfactorily in a strategic 
way, thus becoming a collateral lagging-behind victim. The current global context has 
been additionally complicated by a new economic crisis triggered by the outbreak of the 
COVID-19 pandemic. The pandemic provoked a serious collapse of global supply chains 
and a sharp decline of international trade volume. The global race for technological 
primacy is producing a strong negative impact on economies worldwide, particularly 
small and open ones. A small open economy (SOE) is an economy that participates in 
international trade but is small enough compared to its trading partners so that its 
policies do not alter world prices, interest rates, or incomes. Thus, SOEs are by definition 
price takers. 

Among others, the most affected countries are those ’infected’ with the Dutch 
syndrome, such as Croatia with its heavy reliance on tourism. Not all SOEs are equally 
affected by the crisis, and their vulnerability depends on their geopolitical position and 
the robustness of their economic system. The key question is how to increase their 
resilience and how to develop the agility of these economies to help them properly 
address the aforementioned global challenges. 

This paper focuses on the following research question: which national economic 
development strategies would be optimal for an SOE when facing the mentioned 
challenges? The focus of this paper is the Republic of Croatia and provides practical 
recommendations for decisionmakers/policymakers to help them move promptly and 
with higher effectiveness towards strengthening the competitiveness of the national 
economy in the context of new trends. Some of the recommendations listed in this paper 
could be useful for other SOEs. 

When analyzing the case of the Republic of Croatia (hereinafter the RH) the paper 
explores the possibilities and opportunities to strengthen the competitiveness, resilience 
and robustness of the national economy by applying a strategy of focused 
reindustrialization, primarily based on the Smart Industries concept along with stronger 
nation’s internationalization. 

The paper concludes that the adoption and practical application of the national 
strategy of focused reindustrialization is not only useful but represents a sine qua non 
condition, particularly through the emphasis on the development of industries that 
achieve high and higher added value.  
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After this introduction, the second chapter provides a theoretical context of the 
topic, the technological and social development trends along with the implications for 
smaller post-transition countries that are challenged by the mentioned trends in the 
global context, particularly in the times of crisis. It also briefly discusses the phenomena 
of reindustrialization and deindustrialization and provides an overview of the current 
situation in the RH. The third chapter discusses strategic directions and their plausible 
consequences, including implications for decision makers (policymakers). The fourth 
chapter represents conclusions.  

2. THEORETICAL BACKGROUND 

Towards 5th industrial revolution and Society5.0 

Humanity is living in uncertain and challenging times of the 4th Industrial 
Revolution (4IR) dominated by influencing megatrends that require rapid adaptation and 
transformation to maintain global competitiveness. The pace of change is extremely 
quick, forcing the humanity to march hurriedly towards the 5th Industrial revolution 
(5IR). The pace of change influences business organizations and the national economies 
and political and economic associations to which these businesses belong. 

The incoming 5IR, at first glance, looks like a new, improved version of 4IR. The 
scientific papers and media suggest that we all assume we know how 5IR may affects us, 
but we usually avoid to pin down its concrete effects. The table below shows the sequence 
of the five industrial revolutions in past two-three centuries. 
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Table 1. The sequence of the five industrial revolutions6 

From the table the 5IR can be summarized as the combination of humans and 
machines in the workplace. But this is an oversimplification, and it does not explain the 
magnitude and complexity of the change, in which the personalization of human living 
becomes the key and leading interaction process. 

In parallel, the 4IR and its dominating technology platform Industry4.0 (Castelo-
Branco, Cruz-Jesus & Oliveira, 2019) was substituted in Japan by enhanced version of 
human-machines interaction sustainable national agenda, as a leading economic and 
societal development concept. The vision of the Society 5.0 requires us to reframe two 
kinds of relationships: the relationship between technology and society and the 
technology-mediated relationship between individuals and society (Deguchi, et al, 2020). 

 

 

Figure.  1  Contextualizing  Society5.0,  categories  created  by  the  authors  
(Deguchi, et al, 2020). 

Such a sudden proliferation and diffusion of advanced, state-of-the art 
technologies in the 4IR era, undergoing a transition towards the 5IR or/and Society 5.0 is 
certainly imposing so far unseen challenges to the global economy, but particularly to 
SOEs.  

                                                             
6https://insights.regenesys.net/the-fifth-industrial-revolution-5ir/ 
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Small open economies in global context 

The geographical relocation of production capacities in search of lower operating 
and production costs (Felker, 2010) in the last fifth of the last decade resulted in sudden 
deindustrialization of strong global economic and industrial blocs, with the United States 
and Western Europe leading the way. Such deindustrialization as a process causes a 
number of side effects in national economies (Družić, Penava and Raguž, 2012), which is 
especially true for less open economies (Corden, and Neary, 1982). 

Following the impact of the 2008. financial crisis, the European Commission (EC) 
is increasingly emphasizing the importance of a strong, competitive, and diversified 
manufacturing as a prerequisite for strengthening its own competitiveness and for 
enabling job creation potential (European Commission, 2010; Westkämper and Walter, 
2014). At the same time, it emphasizes reindustrialization as the leading economic 
strategic direction for strengthening re-emerging manufacturing industries, especially 
green and eco based ones. A strong manufacturing industry should also represent the 
backbone of the EU's economic development, with the aim of increasing its share from 
14% of GDP in 2010 to 20% in 2020 (Moczadlo, 2020). The importance of such a strategic 
direction was recognized even after the impact of the last and still actual global economic 
crisis caused by the COVID-19 pandemic, with a real collapse experienced by the service 
sector industry (Seetharaman, 2020). Such a scenario furthermore emphasizes the need to 
develop and strengthen the existing smart manufacturing industries in response to 
various forms of crisis (Shen, Yang, & Gao, 2020). Manufacturing industries develop 
robustness and resilience in the times of crisis, but also strengthen the overall 
competitiveness of national economies sustainable in the long run. 

It was already stated that an SOE is a price taker in world markets. SOEs, including 
those countries that are members of larger economic blocks and/or associations (EU, 
ASEAN, etc.) are usually economies that have not significantly expanded their industrial 
production, and/or are not strongly enough tied to global value chains and usually have 
low resource and investment potential (Stojčić and Aralica, 2018). In many cases, the GDP 
of such economies may also be strongly dependent on service industry segments, 
especially tourism. In addition, in the already complex, turbulent and uncertain times of 
the 4IR, the new global economic crisis caused by COVID-19 is hitting the world hard 
and drastically reducing international supply chains and trade in uncertain trends. As 
such, it once again points to the vulnerabilities of national economies as a result of crisis 
shocks, especially smaller post-transition economies, especially those for which the 
service represents the dominant economic offer within the national economic system. 

In order to strengthen their robustness and resilience, such economies have no 
other choice but to choose strategic directions that go towards higher and high value-
added industries that can ideally complement their existing service industry (Rapaccini 
et al., 2020). 
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3. CASE ANALYSIS AND DISCUSSION  

Case of Croatia as SOE embedded in EU association 

Currently, Croatian economy is comparatively low competitive, especially when 
it is compared to other EU economies. Thus, relative to other EU member states, Croatia 
is lagging behind in terms of all criteria: economic competitiveness7, the state of the 
innovation ecosystem8; readiness to implement technologies of Industry 4.0 and others. 

As a post-transition SOE, Croatia has gone through an unpleasant period of its 
own deindustrialization, which has been going on continuously for many years. It began 
in the late 1980s when the Republic of Croatia was part of the Yugoslav Federation and 
continued during and after the federation split apart. A particularly strong devastating 
blow to the economy in the last 20 years has been achieved by devastation in the segment 
of shipbuilding, textile industry, large metal chemical and metal processing industry, 
rubber and plastic production, and others. The phenomenon of national 
deindustrialization is discussed in detail by Penava and Družić (2014), Družić, Penava 
and Raguž (2012), Aralica (2020). Immeasurable negative effect, along with the loss of a 
large number of jobs and financial and other micro and macroeconomic effects, is the loss 
of socio-technological capital in deindustrialized areas. Another negative spillover effect 
represents the change in the employment structure, which, with the shutdown of 
industrial plants, leans towards service activities.   

Today, by aggregating various data in available secondary qualitative and 
quantitative sources, and complementing them with a recent qualitative SWOT analysis 
conducted in the business journal LIDER9, the weaknesses of the Croatian economy can 
be characterized as: 

- small deindustrialized open-type post-transition economy in volume and 
intensity, embedded in the EU Association 

- relatively low internationalization 

- located in a relatively predefined macroeconomic environment, regulated by the 
EU legislative and regulatory framework 

- low productivity in the manufacturing industry segment, primarily due to 
relatively outdated technology 

- low levels of digitization and readiness/possibilities for implementation of 
Industry4.0 technologies 

                                                             
7 http://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf 
8 https://ec.europa.eu/commission/presscorner/detail/en/QANDA_20_1150  
9https://lider.media/poslovna-scena/hrvatska/hrvatski-swot-zavrsna-ocjena-snaga-je-u-polozaju-
slabost-je-drzavna-uprava-eu-je-kljucna-prilika-a-demografija-najveca-prijetnja-134800  

https://ec.europa.eu/commission/presscorner/detail/en/QANDA_20_1150
https://lider.media/poslovna-scena/hrvatska/hrvatski-swot-zavrsna-ocjena-snaga-je-u-polozaju-slabost-je-drzavna-uprava-eu-je-kljucna-prilika-a-demografija-najveca-prijetnja-134800
https://lider.media/poslovna-scena/hrvatska/hrvatski-swot-zavrsna-ocjena-snaga-je-u-polozaju-slabost-je-drzavna-uprava-eu-je-kljucna-prilika-a-demografija-najveca-prijetnja-134800
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- low innovation potential with relatively low absorption capacity of the economy 
(Vlacic et al, 2019) 

- continuously burdened with brain-drain phenomenon 

- burdened by ‘Dutch disease’ phenomenon, due to its continuously booming 
tourism, which makes the economy significantly vulnerable in times of crisis. 

However, in order to strengthen the competitiveness of Croatian economy, the 
National Innovation (eco)System (NIS) was recently formally established and launched, 
and it has been in function for two years. The unique national umbrella development 
document - the National Development Strategy 2030 - was adopted as well and it 
represents the basis for the strategic positioning of the RH for the next ten years. Finally, 
in the context of financing of national transformation from various EU sources, the RH 
has accessed more than EUR 24 billion. It will receive more than 12.6 billion euros from 
the new Multiannual Financial Framework (VFO) and 9.4 billion euros from the new 
next-generation EU instrument (NGEU). Of the 9.4 billion, a total of 6 billion are grants, 
while the rest are soft loans (Vlacic, 2021). 

Research questions 

What strategic direction in the context of the appropriate conjuncture of national 
economies should be chosen to respond to the growing challenges of turbulent and 
uncertain global economic-technological race, especially in the event of global crisis? 
How SOEs such as Croatia may confront such a challenging transition towards the 5IR 
or future Society 5.0? Could the optimal strategic direction be translated to certain extent 
to other similar SOE which have different economic taxonomy, conjuncture and/or 
geopolitical location? 

Discussion and recommendations  

The prime answer to the research question is that SOE countries should aim to 
strategically encourage national economic development focused on knowledge-based 
reindustrialization, as the key and leading transformational strategy. A sine qua non 
condition that must be met is the determination of policy makers who recognize the 
proposed transformational strategic policy approach and intend to implement it in 
practice. Due to its complexity and scope, it is necessary to include in its ideation and 
implementation from the very beginning a balanced mix of a wider range of stakeholders 
who will participate in de facto all necessary steps of successful implementation of a 
number of projects. 

A number of key success factors (in the Croatian case) that may catalyze the 
proposed process include: the existence of industrial culture residues as the historical 
heritage, still acceptable price-quality ratio of available resources (especially with the 
appropriate and skilled workforce), geolocation of the national economy within the EU 
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association, and last but not least, a significant financial envelope allocated to the RH by 
the EC.  

The first step is further strengthening and/or agile development of the current 
embryonic innovation ecosystem. Such strong innovation ecosystems are a prerequisite 
for overall strengthening of national economies (Radošević 2017, and Stojčić 2021), and 
each one ought to be tailored to its specific needs and national economy context (Lee, 
2019 and Bianchi, Duran, and Labory, 2019). Enhancements in the currently existing 
ecosystem in Croatia were recently proposed by Vlacic, Dabic and Aralica (2018), 
amongst other strongly supported by principle of the triple/multiple helix of 
complementary social cooperation (Carayannis and Campbell, 2009).  

As one of the national umbrella projects that is aiming at strengthening of the 
innovation ecosystem, the authors are proposing the creation and implementation of the 
Smart Industry Croatia (SIC), as the leading platform for the national reindustrialization 
based on higher and high value-added industries. The structure and mission of the 
proposed SIC in its operationalization is more in line with the good practices and 
approaches of Sweden, and especially the Netherlands (European Commission, 2017), 
than with similar initiatives and platforms in comparable Central and Eastern European 
countries. These comparable countries (the Czech Republic, Slovenia, Slovakia and 
others) have adopted the implementation of 4.0 platform technologies that are lower in 
scope, and they have not defined these policies as the highest priority in their political 
agendas. A strong connected innovation ecosystem acts as a catalyst for the intensity and 
quality of innovative outputs and represents a solid foundation for strengthening 
industrial and manufacturing production, and thus strengthening the national economy 
overall (Vlacic, 2021). 

Although the manufacturing appears as a leading segment in the context of the 
development and strengthening of the national economy, the focus of action cannot and 
must not be limited to it only. As mentioned earlier, the economic systems of countries, 
and thus their market supply, are increasingly cross-sectoral in the global context. This 
practically means that the development and strengthening of the manufacturing industry 
will have a strong spillover effect on other economic sectors, and vice versa. At the same 
time, if manufacturing is considered as the leading industrial segment, one should 
position itself cautiously, because the global crises in production capacities are causing 
serious issues, primarily with supply chains and sharp drops in demand on world 
markets (Richey, 2009). 

One possible way to respond to the crisis, which was adopted in a number of 
countries was reindustrialization. That may consequently cause global surpluses of 
goods and thus new market disruptions. To address this issue, for SOE such as the RH, a 
certain principle of focused (Stojčić, Aralica, and Anić, 2019), i.e. niche reindustrialization, 
is proposed. Such approach enables the choice in areas of excellence (existing or new) in 
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certain segments of economic (business models) or technological development (best 
available technologies) through possible ‘quantum leaps’ or ‘windows of opportunities’, 
which are corresponding the so called strategic ‘leapfrogging’ effect. 

A very important strategic process that must not be neglected is the 
internationalization of the Croatian industry in general, i.e. the strengthening of 
technology and goods exports, especially in the manufacturing sector. Such an approach 
is particularly crucial for SOE and represents a strategic orientation without which there 
can be no prospects of strengthening the competitiveness of the economy at all. Such 
approach is different from service activities, that dichotomously represent the opposite 
option, and are not usually export oriented (with partial exclusion of tourism). 

Keeping in mind the national context and specific conditions, one of the possible 
strategies to strengthen one’s own national economy as well as the economy of 
multinational association to which that economy belongs, is a well-known paradigmatic 
approach - ‘ducks in flight’ (Akamatsu, 1962; Chen, Salike and Thorbecke, 2020). 
According to this approach, while bearing in mind their own specificities, smaller 
economies should also use the ‘locomotive effect’, which in the case of the RH can be the 
EU with its stronger member states. 

5. CONCLUDING REMARKS  

This paper deals with the challenges of strategic positioning and policy shaping of 
SOE in the uncertain and turbulent era of industrial transitions. The key question is how 
to increase their resilience and develop the agility of such economies to properly answer 
the described global challenges. The authors of the paper  suggest that the efforts of policy 
makers, in such economies, should concentrate on two strategies: (1) the attraction of new 
industries and (2) the development of the existing ones, ideally manufacturing and those 
that are higher and/or high value-adding This is essential for those industrial segments 
that have the highest strategic importance in the global block race (artificial intelligence, 
new materials, semiconductor manufacturing, green and energy technologies, and 
others). In this sense, the governments of such SOEs, whether they belong to various 
block associations or not, need to promptly adjust strategic directions of their economic 
development agendas. Regardless of their specific conjuncture and geostrategic position, 
the key success factors include securing financing to fuel and strengthen economic 
ecosystems towards the state-of-the-art technology development, ensuring necessary 
preconditions and accelerating the launch of new or strengthening the existing 
manufacturing capacities, and finally abandoning specific opportunistic policies 
provoked by the Dutch syndrome. Only by using recommended strategies can SOEs 
answer the challenges of the newest industrial transition. On the contrary, the economies 
that are unable to adjust and quickly respond will inevitably lag behind.     

 



 
 

38 
 

References 

[1] Akamatsu, K. (1962). Historical pattern of economic growth in developing countries. 
The Development Economies. Vol. I. pp. 3-25. 

[2] Aralica, Z. (2020). Analiza deindustrijalizacije i reindustrijalizacije na regionalnoj 
razini u Hrvatskoj. Tradicionalni skup Hrvatskog društva ekonomista u Opatiji-objavljena 
poglavlja, 28, 59-79. 

[3] Bianchi P., Duran C., and Labory S., (2019) GLOBALISATION, HUMAN CAPITAL, 
REGIONAL GROWTH AND THE 4th INDUSTRIAL REVOLUTION, 2018 

[4] Carayannis, E. G., & Campbell, D. F. (2009). 'Mode 3'and'Quadruple Helix': toward a 
21st century fractal innovation ecosystem. International journal of technology 
management, 46(3-4), 201-234. 

[5] Castelo-Branco, I., Cruz-Jesus, F., & Oliveira, T. (2019). Assessing Industry 4.0 
readiness in manufacturing: Evidence for the European Union. Computers in Industry, 107, 
22-32. 

[6] Chen, C., Salike, N., & Thorbecke, W. (2020). East Asian Flying Geese Paradigm and 
Product Space. 

[7] Corden, W. M., & Neary, J. P. (1982). Booming sector and de-industrialisation in a 
small open economy. The economic journal, 92(368), 825-848. 

[8] Družić, I., Penava, M., & Raguž, I. (2012). Strukturni učinci deindustrijalizacije. ed. 
Gordan Družić and Ivo Družić, Razvojna strategija malog nacionalnog gospodarstva u 
globaliziranom svijetu, Zagreb: University of Zagreb, Faculty of Economics. 

[9] Deguchi, A., Hirai, C., Matsuoka, H., Nakano, T., Oshima, K., & Tai, M. (2020). Society 
5.0. A People-Centric Super-Smart Society. Hitachi-UTokyo Laboratory (H-UTokyo Lab.) The 
University of Tokyo Bunkyo-ku, Tokyo, Japan. Springer open. 

[10] European Commission (2010), An Integrated Industrial Policy for the Globalisation 
Era Putting  competitiveness and Sustainability at Centre Stage, Brussels, (Accessed on: 
January 10, 2019) 

[11] European Commission (2017), The Netherlands: Smart Industry, Digital 
Transformation Monitor 

[12] European Commission (2019), Monitoring Progress In National Initiatives On 
Digitising Industry, Country report, European Commission report 



 
 

39 
 

European Commission (2020), The European Green Deal, Communication from the 
commission to the European Parliament, the European council, the council, the European 
Economic and social committee and the committee of the Regions, COM(2019) 640 final 
 
[13] Felker, G. B. (2003). Southeast Asian industrialisation and the changing global 
production system. Third World Quarterly, 24(2), 255-282. 
 
[14] Lee, K. (2019). The art of economic catch-up: Barriers, detours and leapfrogging in 
innovation systems. Cambridge University Press. 

[15] Moczadlo, R. (2020). Re-industrialization to foster growth and employment in the 
European Union. Ekonomski Vjesnik, 33(1), 39-58. 

[16] Penava, M., & Družić, M. (2014). Industrijska politika Hrvatske–pogled s aspekta 
deindustrijalizacije. Razvojni potencijali hrvatskog gospodarstva, HAZU and University of 
Zagreb, Faculty of Economics, Zagreb, 153-174. 

[17] Radosevic, S. Upgrading technology in Central and Eastern European economies. 
IZA World of Labor 2017: 338 doi: 10.15185/izawol.338 

[18] Rapaccini, M., Saccani, N., Kowalkowski, C., Paiola, M., & Adrodegari, F. (2020). 
Navigating disruptive crises through service-led growth: The impact of COVID-19 on 
Italian manufacturing firms. Industrial Marketing Management, 88, 225-237. 

[19] Richey, R. G., Natarajarathinam, M., Capar, I., & Narayanan, A. (2009). Managing 
supply chains in times of crisis: a review of literature and insights. International Journal of 
Physical Distribution & Logistics Management. 

[20] Seetharaman, P. (2020). Business models shifts: Impact of Covid-19. International 
Journal of Information Management, 54, 102173. 

[21] Shen, W., Yang, C., & Gao, L. (2020). Address business crisis caused by COVID-19 
with collaborative intelligent manufacturing technologies. IET Collaborative Intelligent 
Manufacturing, 2(2), 96-99. 

[22] Stojčić, N. (2021), Collaborative innovation in emerging innovation systems: 
Evidence from Central and Eastern Europe. J Technol Transf 46, 531–562. 
https://doi.org/10.1007/s10961-020-09792-8 

[23] Stojčić, N., & Aralica, Z. (2018). (De) industrialisation and lessons for industrial 
policy in Central and Eastern Europe. Post-communist economies, 30(6), 713-734. 

[24] Stojčić, N., Aralica, Z., & Anić, I. D. (2019). Spatio-temporal determinants of the 
structural and productive transformation of regions in Central and East European 
countries. Economic systems, 43(3-4), 100715. 



 
 

40 
 

[25] Vlačić, E. (2021). Fokusirana reindustrijalizacija kao transformacijska strategija 
postranzicijskog gospodarstva. Ekonomska misao i praksa, 30(1), 303-321. 

[26] Vlačić, E., Dabić, M., & Aralica, Z. (2018). National innovation system: where do 
government and business diverge?. Drustvena Istrazivanja, 27(4), 649-669. 

[27] Vlačić, E., Dabić, M., Daim, T., & Vlajčić, D. (2019). Exploring the impact of the level 
of absorptive capacity in technology development firms. Technological Forecasting and 
Social Change, 138, 166-177.  

[28] Westkämper, E., & Walter, F. (2014). Towards the re-industrialization of Europe. A 
Concept for Manufacturing for, 2030, 1-111. 

 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

41 
 

THE ROLE OF HIGHER EDUCATION IN THE CREATION AND DEVELOPMENT 
OF THE KNOWLEDGE-BASED SOCIETY 

 

Jamila Jaganjac10 
 

Abstract 
 
Higher education has a significant role in the creation and development of knowledge 
that, among other factors, affects the competitiveness of a country. Responding to the 
challenges of the modern global market, higher education institutions should establish 
the status of central knowledge producers acting in cooperation with the businesses, 
research centers, universities at the local and international level, as well as other sectors 
of the knowledge-based society.  Using the World Bank's pillars of knowledge, this paper 
examines the correlation between higher education, technological readiness, innovation 
ecosystem pillars, and the country's competitiveness on the example of Bosnia and 
Herzegovina. The paper also deals with the importance of the strategic approach to the 
development of study programs and internationalization. 
 
Key words: higher education, knowledge, networking, competitiveness, strategy 
 
JEL classification: I20  
 

 

Introduction 
 

Globalization has connected world economies into a global community, making them 
part of an integrated economy. The transformation of the traditional industrial economy 
into a knowledge-based economy initiated the development of a knowledge-based 
society. The second important megatrend is digitalization, typical for the fourth 
industrial revolution. Today we are facing the upcoming fifth industrial revolution, 
characterized by personalization, innovation, and multi-level cooperation between 
people and machines [1], [2].   
A knowledge-based society implies its ability to respond to the changing economic 
dynamics of the modern world. Due to the limited material resources, the comparative 
advantage is gained by knowledge as an unlimited resource. Competitive advantage 
through development phases moves from physical to intangible: natural resources, 
technological innovations, organizational solutions, integrated knowledge. The aim of 
applying integrated knowledge is to use the potential for innovation development. 
Innovation is an important determinant of competitiveness and development of the 
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knowledge economy [3] and a key factor of social and economic progress [4]. The 
knowledge expressed through new value becomes the key to competitiveness in highly 
increasing competition [5]. Motives for knowledge development and management relate 
to risk minimization, improving efficiency and innovation [6], improving market position 
and product value [7]. 
The creation of a knowledge-based society started in the late 20th century. The transition 
to a knowledge-based economy requires a clear and effective approach to policy-making 
that meets the needs of countries and their available resources [8]. The term is associated 
with knowledge embodied in human capital and technology, which are key drivers of 
economic development [9], with societies that base their development on the creation, 
use, and management of knowledge [10] as part of local and global networks that enable 
new ways of creating knowledge [11]. 
Those are societies where higher education institutions cooperate with other sectors, 
enabling innovation and entrepreneurship development. Collaboration is needed 
because higher education institutions cannot take on the task of producing, 
disseminating, and using knowledge on their own [12], so they work in cooperation with 
the government, other HEIs, private companies, research centers as partners in the 
innovation ecosystem. World Bank has defined the structure of a knowledge-based 
society [13] consisting of four pillars: education and training, innovation system, 
information and communications technology, legal and economic framework. The first 
pillar provides an educated and trained population as participants in creating a 
knowledge society. Information and communications technology enable efficient 
communication, dissemination, processing, and exchange of information and 
knowledge. The innovation system is a network of knowledge communities, such as 
research centers, universities, private enterprises. It contributes to the creation of new 
knowledge by using growing global knowledge and adapting it to the needs of society. 
The legal and economic framework provides the conditions for the creation and 
commercial application of knowledge. 
The knowledge-based society structure can be linked to the pillars of countries' 
competitiveness at the global level. Global competitiveness reports, issued by the World 
Economic Forum, are based on 12 pillars of competitiveness. The paper examines the 
correlation between higher education, technological readiness, innovation ecosystem 
pillars, and the country's competitiveness on the example of Bosnia and Herzegovina. 
 

1. Competitiveness pillars in the context of knowledge-based society development 
 

To determine the correlation between higher education, technological readiness, 
innovation ecosystem pillars, and the country's competitiveness on the example of Bosnia 
and Herzegovina, data from Global Competitiveness Reports [14] for reporting periods 
from 2010-2011 to 2017-2018 were used. Selected indicators within higher education pillar 
are: quality of the education system, quality of HEI management, quality of math and 
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science education, tertiary education enrollment. Innovation pillar consists of selected 
indicators: university-industry collaboration in research & development, availability of 
scientists and engineers, quality of scientific research institutions. Pillar technological 
readiness/ICT adoption consists of selected indicators: internet users, mobile 
subscriptions, internet bandwidth. The data were processed in the SPSS statistical 
program. Pearson correlation is used to determine the correlation between the variables.  
The results shown in Table 1 indicate a strong correlation between the competitiveness 
of Bosnia and Herzegovina and higher education. A significant correlation of 
independent variables of higher education and innovation ecosystems confirms the need 
for networking knowledge actors to create a knowledge society and increase 
competitiveness. Correlations between other variables are not statistically significant, 
because p> 0.05.  

 
Table 1: Correlation between competitiveness pillars and overall competitiveness 

Correlations 

 
Competitiveness   Higher           

education  

Technological 

readiness 

Innovation 
ecosystem 

Competitiveness  Pearson Correlation 1 .814* .387 .678 

Sig. (2-tailed) 
 

.014 .343 .064 

N 8 8 8 8 

Higher 

education 

 Pearson Correlation .814* 1 .303 .783* 

Sig. (2-tailed) .014 
 

.465 .021 

N 8 8 8 8 

Technological 

Readiness 

 Pearson Correlation .387 .303 1 .068 

Sig. (2-tailed) .343 .465 
 

.873 

N 8 8 8 8 

Innovation 

ecosystem 

 Pearson Correlation .678 .783* .068 1 

Sig. (2-tailed) .064 .021 .873 
 

N 8 8 8 8 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

Researches on the correlation between technological readiness and global 
competitiveness [15] indicate different results. Although all the pillars affect the country's 
competitiveness, they affect differently due to levels of country development [16], 
regional differences in terms of social, economic, technological and environmental 
conditions [3], and differences in institutional approach to the degree of knowledge 
implementation [17]. In the analyzed periods, economies are grouped according to the 
factors influencing each development phase: factor-driven economies, efficiency-driven 



 
 

44 
 

economies, innovation-driven economies. In all reporting periods, Bosnia and 
Herzegovina was an efficiency-driven economy. 
 

1.1. Higher education in the knowledge-based society 
 
There are different results on the correlation between higher education and 
competitiveness, and the role of higher education in creating a knowledge society. One 
of the studies showed that higher education has a greater impact on competitiveness in 
efficiency-driven countries [18] than in innovation-driven countries. Some of the 
researches showed a high correlation between the indicators of the higher education 
pillar and global competitiveness in innovation-driven countries [19], [20], [21], and a 
very low correlation in efficiency-driven countries [19], [22].  
Several studies have found that the main goal of strengthening the competitiveness of 
higher education is to increase country competitiveness [23], [24], [25]. However, the 
purpose of higher education is considered not only from the perspective of 
competitiveness [26] but as a fundamental pillar of the knowledge society, whose output 
values lead to the increased intellectual capacity of individuals and countries to 
participate in creating and applying new knowledge in local and global markets [27]. The 
role of higher education in creating a knowledge society is crucial, especially in countries 
in the first two stages of development, where it is necessary to increase the number and 
quality of graduates, quality of education, distribution of knowledge, and create a base 
of experts to adapt knowledge and technology to local context [28]. 
According to the World Bank [29] value of the higher education pillar for Bosnia and 
Herzegovina in the analyzed period is generally below the world median (Figure 1), 
except in the Years 2012 and 2013. Higher education institutions in Bosnia and 
Herzegovina mostly cooperate with HEIs from the region, which indicator values are 
presented below. 
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Figure 1: Higher education pillar value relative to world median 
 

According to the same source, indicators of the HE pillar: the quality of the education 
system, the quality of HEI's management, and the quality of math and science education 
indicate fluctuations in values. The quality of the education system was below the world 
median during all analyzed reporting periods. The quality of HEI management was 
above the world median from the Year 2011 to the Year 2014. Tertiary education 
enrollment was increasing relative to the world median during the analyzed period but 
below regional countries. The quality of math and science education was above the world 
median until the Year 2015. 
From the Year 2018, a new methodology to calculate global competitiveness is in use. 
Pillar higher education is replaced by pillar skills. Indicator skillset of graduates implies 
cognitive, problem solving, critical thinking, social and motivational skills [28], digital 
literacy [14]. This requires recognizing and privileging knowledge and skills that are truly 
valuable, regardless of global competitiveness ranking [30]. The skillset of graduates is 
the output of quality of the education system. Knowledge-related indicators change 
according to global trends. Each economy creates policies that lead to the development 
of the knowledge society and strengthens competitiveness. Countries with quality higher 
education and highly qualified workforce achieve greater competitiveness [31], and 
improvements in the quality of higher education enable an easier transition of the 
economy to a higher level of development [32], [33]. 
The quality of higher education is being validated through the accreditation of higher 
education institutions. Priorities for higher education development in Bosnia and 
Herzegovina deal with quality assurance, scientific research, relationship with the labor 
market, internationalization [34]. There are eight public universities and 40 private 
universities and colleges in Bosnia and Herzegovina. According to the reports of the 
Commission of experts for external quality evaluation [35], the most common 
recommendations relate to improving international cooperation and mobility, regular 
and systematic revision of study programs, benchmarking, providing funds for the 
improvement of scientific research, internationalization development. 
The quality of higher education affects internationalization since universities are 
compared to each other all over the world. The competitiveness of national education 
systems significantly supports the country's competitiveness. The competitiveness of the 
education system is based on the development of human capital, attracting students with 
quality study programs, research, and innovation, entrepreneurial activities of students 
[36]. 

 

1.2. Strategic approach to the development of study programs  
The contribution of higher education to the development of the knowledge society and 
competitiveness includes, among other things, the quality of study programs, which 
respond to the needs of the labor market, research, and internationalization. Their 
creation, development, and innovation stem from the development strategies of higher 
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education institutions. The creation of study programs in Bosnia and Herzegovina should 
also meet the requirements of the Criteria for accreditation. 
Some of the requirements are: the policy of study programs quality assurance is aimed at 
the promotion of research work, mobility, and internationalization; interaction with 
business practice is ensured, also the active participation of students in scientific/artistic 
research within the study program; there is relevance to the labor market; HEIs monitor 
the benefits of signed Agreements on international cooperation, the number of foreign 
students and professors; there is compliance with scientific and educational standards 
and international reform processes [37].  
Internationalization is a ticket to the innovation ecosystem at the international level 
because it enables the acquisition and dissemination of knowledge from different systems 
and economies. Some of the benefits relate to improved international cooperation, 
increased international orientation of faculty/staff, strengthened research and 
knowledge production, better capacity to attract students and faculty staff [38]. One 
study [39] emphasizes that despite all the differences in the degree of progress of 
internationalization, key common goals can be identified, such as increased importance 
of HEI rank, visibility, and competitiveness; the competition for talented students and 
scholars; short-term and/or long-term economic gains and the focus on employability 
and social engagement. 
According to the mentioned Reports [35], most higher education institutions in Bosnia 
and Herzegovina do not have significantly developed international cooperation and are 
in the initial stages of internationalization. Most of HEIs are still young, working between 
ten and twenty years. It is a short time to develop a significant international reputation. 
In some higher education institutions, external actors are not involved in the creation of 
study programs. For higher education to be more competitive internationally, it is 
necessary to improve international cooperation financing, the language proficiency of 
staff and students, internationalization of the curriculum and learning outcomes, and 
quality of higher education as a whole.  
 
 

2. Higher education and ecosystem innovation 
 

Higher education ensures that accumulated knowledge circulates and encourages 
innovations. Innovation is important for all advanced economies and a priority for a 
growing number of developing countries. Underperforming factors within the 
innovation ecosystem can prevent the creation of new ideas or their transformation into 
commercial products [14]. A knowledge-based society implies that knowledge creation 
and research take place in interconnected networks and knowledge alliances. This 
changes the traditional understanding of the role of higher education as the main 
producer of knowledge and innovation. In addition to the capacity of higher education 
institutions to participate in the innovation ecosystem, they are also affected by the 
system of financing higher education and research, which may be limited in some 
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economies. The value of innovation pillar for Bosnia and Herzegovina in the analyzed 
period was generally below the world median (Figure 2), except from the Year 2012 to 
the Year 2013. when value was above world median and above Serbia and Croatia pillar 
value[29].    
  

 
Figure 2: Innovation pillar value relative to world median 

 
University-industry collaboration in research & development value was increasing from 
the Year 2009 to the Year 2015. The indicator had a stable position above the world 
median from the Year 2012 to the Year 2015. After that, the value of this indicator fell 
below the world median and the countries of the region. According to the new 
methodology, this indicator has been replaced by the multi-stakeholder collaboration 
indicator, which indicates a decline in value up to the end of 2019. The quality of scientific 
research institutions indicator value was increasing from the Year 2009 to the Year 2013. 
It was above the world median from the Year 2012 to the Year 2014. After that, the value 
decreased below the world median. The availability of scientists and engineers indicator 
values varied similar to the previous one. 
Oscillations in the values of this indicator indicate that there is no systematic approach to 
building a knowledge network. Many countries are struggling to make innovation a 
significant engine of growth [14]. The European University Association [40] identifies the 
key actors of the regional innovation system: universities, governments, and companies.  
In addition to the old key functions of the university focused on research and education, 
a new emphasis has been placed on networked knowledge creation processes. The role 
of universities in fostering innovation relates to the production of relevant knowledge, 
ensuring a balance between international research and regional relevance. Whether 
universities will become knowledge pipeline depends on the quality of academic 
knowledge transfer to the business and public spheres. Vice versa, the business sphere 
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enables academics improved understanding of research applications in industry [41]. A 
significant factor in this process is governance, which has funding, strategic, regulatory 
and facilitation roles. These include innovation-friendly regulation, funding schemes and 
institutional arrangements that strengthen innovation capacity in universities and the 
business sector, and attracting innovative talents, companies and investments to the 
country [40].   

3. Disscussion and Conclusion  

Researches on the role of higher education in creating a knowledge society and 
strengthening the country's competitiveness yield different results. Higher education in 
Bosnia and Herzegovina is not sufficiently competitive in the global and regional market. 
Given HE connection with the innovation ecosystem that includes other actors in creating 
a knowledge society, this is reflected in the country's competitiveness. A relatively good 
position of few universities on the universities' world rank list cannot significantly 
contribute to the quality and position of the higher education system as a whole. Most 
higher education institutions face the same challenges concerning internationalization, 
scientific research, international cooperation, mobility, and strategic approach to study 
programs.  

The model of funding research and higher education mainly supports public higher 
education institutions [34], while private institutions are mainly financed by student 
enrollment fees [35]. It may be insufficient for investing in all activities influencing the 
quality of higher education and research. The regulatory environment should encourage 
higher education improvement and innovation processes [28], by channeling funding to 
diverse institutions, including private providers [42]. Adequate institutional support and 
recognition of the importance and significance of higher education in creating a 
knowledge society enable the competitiveness indicators associated with the knowledge 
society to take an upward trajectory. 
By signing the Bologna Declaration, Bosnia and Herzegovina has shown interest in being 
a knowledge society. Higher education should be recognized as an important factor in 
building a knowledge society. That includes adequate investment in science, which 
currently amounts to about 0.1% of GDP. Higher education is the responsibility of the 
cantonal and entity ministries, which may result in less efficient use of financial resources. 
Given the low values of the skillset of graduates indicator [29], there is a need to improve 
output values of higher education by improving study programs, research, and 
internationalization. Only competitive higher education attracts partnerships that can 
contribute to significant innovations and their commercialization. Otherways it does not 
serve a knowledge society.   
Although regulations and accreditation criteria provide the basis for higher education to 
participate in the development of the knowledge society, there are real challenges in 
implementation. Institutions of higher education cannot respond to these challenges 
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without institutional support. Research, innovation, excellence in teaching processes, 
funding, and quality should be prioritized and regulated at the state level. 
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BIOGAS PRODUCTION SUSTAINABILITY CIRCLES 
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Abstract 
 
The conversion of biomass energy in a biotechnological process based on the anaerobic 
digestion (AD) process was developed primarily as a renewable energy source (RES) with 
the initial goal of reducing greenhouse gas emissions into the atmosphere and thus 
mitigating climate change. The basic raw material is biomass of different origin: from 
livestock production / manure and animal residues /, from crop production / harvest 
residues, purpose-grown biomass of energy crops /; wastes from the food processing 
industry; biodegradable municipal waste, waste sludge from biological wastewater 
treatment plants and more. The main product in the AD process is biogas which can be 
further purified and used as a substitute for natural gas in stable and mobile systems or 
its energy is converted in cogeneration plants into electricity and heat energy. As a by-
product, a digestate is formed (residue in the fermenter after the separation of biogas) 
which contains significant amounts of mineral nutrients for plants. Digestate is most 
often used as soil amendment, directly or after certain processing. When digestate is used 
as a substitute for mineral fertilizers on plots where agro-energy crops are grown, the 
cycles of mineral substances and carbon are closed. In order for this to be sustainable 
from the ecological, energy and economic aspect, a multidisciplinary and multisectoral 
approach is necessary. 
 
Key words: Biogas plants, Circulating economy, Digestat, Sustainable agriculture, Organic 
fertilizers 

 

Introduction 
 
The development of the human population through increasing numbers on the one hand 
and changes in lifestyle, thanks to the development of technology, on the other hand have 
led to pressures on the environment and natural resources to the extent that can threaten 
its survival.  
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One of the causes of this situation is the accelerated development of a linear economy 
that has a one-way flow: resources that are processed and used are drawn from the 
environment (during which emissions of harmful substances into the environment occur) 
and eventually become waste (which is also returned to environment). In this way, 
resources (especially non-renewable ones) are depleted and waste and harmful emissions 
are accumulated. The planet's capacity to absorb this is limited, so this way of doing 
business becomes unsustainable at long intervals. In response, the concept of a circulating 
economy emerges, which implies that human activities take place in a way that functions 
successfully in natural ecosystems. The basis of this approach is the circulation of matter 
in such a way that the product of a process becomes a raw material for the next step. This 
means that all intermediates of industrial activities (including harmful emissions into the 
environment) can be used in some way and at the end of the product life cycle there is no 
waste (because the process is cyclical) - these substances are used for another product 
which is known and as a zero waste principle. 

The linear economy is a large consumer of energy and if it is converted from fossil fuels, 
there are greenhouse gas emissions, mostly CO2 and methane, which further leads to the 
intensification of climate change. In response, RES - renewable energy sources 
technologies are being developed that should reduce the impact of energy on the climate 
and provide local energy sources. 

A story with numbers 
 

- Potential AD is a reduction of GHG emissions of 3,290 - 4,360 Mt CO2 
- There are 50 million microdigesters in the world, 132,000 small, medium and large and 
over 700 complex 
- Based on the current estimate of electricity production of 87 TWh, 1.6-2.2% is used 
potential AD 
-The potential for energy production from currently available and sustainably grown raw 
materials in the world is 10,100 - 14,000 TWh. This energy can satisfy close to 6-9% of the 
world's primary energy consumption or 23-32% of the world's coal consumption 
-If energy is used as biomethane, it can replace 993 - 1,380 bcm of natural gas, equivalent 
to 26-37% of currently consumed natural gas. 
- The use of digestate as a soil additive can replace 5-7% of the inorganic fertilizer 
currently in use. It can fertilize 82 million hectares of land, which is equivalent to the total 
arable land in Brazil and Indonesia 
- For example, in 2016, about 60.8 billion m3 of biogas (1.31 EJ) was produced worldwide; 
most, 84%; in Europe (54%) and Asia (30%) [1].    
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- 1 tonne of artificial fertiliser replaced with digestate saves 1 tonne of oil, 108 tonnes of 
water and 7 tonnes of CO2 emissions  [2].   
 
Biogas production through the process of anaerobic digestion (AD) is one of the forms of 
RES (Renewable Energy Sources) that has the greatest potential in the circular economy. 
The process refers to the decomposition of organic matter by the activity of 
microorganisms. On that occasion, biogas is produced, which consists of methane and 
CO2 (50 - 65% methane and 35 - 50% carbon dioxide). Biogas goes further to conditioning 
and can be used directly in stationary and mobile systems in the same way and with the 
same technology as natural gas. It can also (which is the most common case) be taken to 
a turbine that drives an electricity generator. The cogeneration process produces 
electricity and heat. After the separation of biogas, a liquid substance remains in the 
reactor - digestate, which contains significant amounts of plant nutrients (Fig. 1). 
 

 
Figure 1: Basic anaerobic digestion process and its two byproducts: biogas and whole 

anaerobic digestate [3]   
 
Table 1: Comparison of biogas yields and electricity produced from different potential 

substrates. *35% electrical efficiency CHP, Heating value 21 MJ/m3 , 55% Methane 
content, 3.6 MJ/kWh. [4]   

Type Biogas production 
(m3/ton fresh matter) 

Produced kilowatt-hours 
(kW h) per ton fresh matter* 

Cattle dung 55–68 122.5 

Chicken litter/dung 126.0 257.3 

Fat 826–1200 1687.4 

Food waste (disinfected) 110 224.6 

Fruit wastes 74 151.6 

Horse manure 56.0 114.3 

Maize silage 200/220 409.6 

Municipal solid waste 101.5 207.2 
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AD includes biomass as raw material, which can be of very different quality depending 
on the origin: crop residues, food processing waste, biodegradable part of municipal 
waste, liquid and solid manure, animal waste from farms, sludge from biological water 
treatment plants and energy crops. All of the above, except the last one, have a narrow 
energy content, so energy crops are necessary to justify the production of biogas (Table 
1). 

Biogas production is a framework in which different cycles take place: carbon, nitrogen, 
energy, and in this paper they will be presented from the aspect of the importance of 
using digestate in order to achieve environmental and economic sustainability through 
the circular economy. 

 

The digestate 
 

The digestate formed in the AD process can be classified into three types: whole - basic 
at the outlet of the fermenter and contains less than 15% dry matter, liquid and solid 
(solid fraction), which are formed by separating the total using different technologies and 
purification methods. Liquid digestate contains up to 90% water, about 2-6% dry matter, 
particles smaller than 1.2 mm in size and most of the dissolved nitrogen and potassium 
(Table 2).  

Table 2: Chemical composition of digestates and corresponding raw liquid manures. [5]   

Manure 
Total N 
Kg N/t 

HN4-N 
KgN/t 

NH4/tot N 
% 
 

DM 
% 

VS 
% 

pH 

Clower-grass 
digesstate 

4.53 2.75 61 5.18 3.65 7.81 

Lupine 
digestate 

2.78 1.90 68 3.50 2.34 7.71 

Triticale-vetch 
digestate 

2.69 1.58 59 5.25 4.06 7.48 

Cattle slury 
(organic farm) 

2.92 1.44 49 6.95 5.09 8.17 

Catle slurry 
digestate 

2.94 1.81 61 4.65 3.08 8.09 

Catle slurry 2 3.00 1.63 54 6.43 5.26 6.72 

Catle slurry 2 
digestate 

3.05 2.03 67 4.82 3.60 7.52 

Pig slurry 2.81 2.’18 78 3.45 2.50 7.71 

(MSW – brown bin) 

Pig slurry 11–25 23.5 

Sewage sludge 47.0 96.0 
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Pig slurry 
digestate 

2.57 2.45 95 1.46 0.73 8.40 

 
Solid digestate contains most of the phosphorus in dry matter, which has more than 15 
[6]. the composition of the digestate and thus its potential value and possibility of use, as 
well as environmental risks depend on the quality of the raw Ad process (pH, content of 
various chemical compounds and elements, C/N ratio, particle size, biological agents), 
process in the fermenter, temperature, inoculum, microbial community, hydraulic 
retention time) as well as from pretreatment. For the production of usable and quality 
digestate, the raw material must contain balanced nutrients - the most important is the 
C/N ratio to enable the optimal flow of biodegradation of organic matter. In case of too 
high C/N ratio, the buffer capacity decreases, and in case of too low ratio, ammonium is 
formed, which inhibits the biological process. In both cases there is a decrease in biogas 
production. 20-30 is taken as the optimal C/N ratio (for thane waste it can be 15). 
Digestate with C/N in the ratio of 15-20 is considered suitable for use in farming without 
additional treatment [7].   
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The Carbon and Nutrients  

The production of biogas and the use of digestate as a by-product follows the biological 
pathways of carbon and nutrients that are cyclical (Figure 3) and the basis of sustainable 
flow management of these substances is the knowledge of their biological basis. 

 

Figure 3: Carbon and nutrient cycles in anaerobic digestion system [8]. 

Biogas production through the AD process is theoretically carbon neutral: all the carbon 
that is released into the environment at the end of the process will be re-bound to organic 
matter in the process of photosynthesis. Photosynthesis provides growth and 
development of biomass of energy crops, ie the production of matter that is used as a raw 
material in the AD process. In practice, the carbon balance is not 0. How much carbon, in 
the form of CO2 and CH4, will still be emitted into the atmosphere depends on many 
biological and technological factors, some of which have a direct indirect impact. Of the 
direct biological ones, the most important is: the type of energy crops. Species that 
perform photosynthesis via the C4 pathway are more efficient in the production of 
organic matter (sugar cane, miscanthus, corn, sorghum) (partially) than species that use 
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the C3 pathway of photosynthesis (wheat), some of which produce lignocellulosic 
biomass is less suitable for AD, so appropriate pretreatment is necessary. 

In order to determine which parts of the biomass production process of energy crops have 
the greatest impact on the carbon balance, it is necessary to perform a life cycle analysis. 
This complex analysis encompasses all (or as many steps as possible) and the carbon 
emissions at each. Mathematical prognostic models have been developed [9]  based on 
the calculation of the ecological footprint for carbon. Glab & Sovinski (2019) [10]   
investigated the impact of digestate on sorghum productivity and CO2 emissions: yields 
were at the same level as when industrial fertilizers are applied, of which nitrogen 
contributes the most to greenhouse gas (GHG) emissions by about 54%; CO2eq decreases 
by 11% with digestate. Recently published results indicate that digestate causes an 
increase in the productivity of tested crops but to a lesser extent than mineral fertilizers, 
but increases the content of total phenols, antioxidant activity and ascorbic acid content 
as seed germination more than mineral fertilizers [11].   

For the production of biomass of energy crops that is sufficient to meet the sustainability 
criteria, it is necessary to apply agro-technical measures, primarily fertilization that 
provides sufficient amounts of macro and micro-nutrients. If industrially produced 
fertilizer is used, in addition to high pressures on the environment during their 
production, their impact on the quality of the soil, ie its production capacity, must be 
taken into account. The application of digestate enables the reduction or complete 
substitution of mineral fertilizers while preserving the biological productivity of the soil. 
The largest share of nutrients found in raw materials in the AD process is retained in the 
digestate. Manure contains about 49 g N/kg DM and 6 g P/kg DM, energy crops, 17 g 
N/kg DM and 2.5 g P/ kgDM, crop residues about 27 g N/kg DM and 3 g P/kg DM [12] 
.  

N, P and K in digestate are found in forms that are more accessible to soil microorganisms 
and plants so that they use them more efficiently in the treatment of mineral fertilizers. 
This achieves several advantages: in relation to nitrogen - in the digestate there is an 
optimal ratio of C/N (which means that there is no excess nitrogen that would be washed 
into groundwater and watercourses where it causes eutrophication, and C allows smooth 
formation of humus even though the land is used for intensive agriculture, in relation to 
phosphorus - it replaces mineral phosphorus whose world reserves are depleted and 
avoids pollution by heavy metals that often accompany industrial phosphorus fertilizers. 

It is not insignificant that digestate is applied locally, thus avoiding long-distance 
transport and all costs associated with it, including the use of fossil fuels. 

If the sustainability of the use of digestate as a soil amedment or biofertilizer is considered 
(which is considered to depend on the legislation of a particular country [13] the economy 
must also be taken into account [14]. It was recently announced that the use of digestate 
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could bring EUR 941-2095 of additional revenue to biogas power plants, based on current 
fertilizer prices and power plants in Lithuania due to the high content of nitrogen and 
organic matter [7]. The authors predict that digestate sales could become one of the 
priorities of biogas power plants. 
 

Research and development (R&D) and commercialization cycle 
 

Some of the biogas production technologies in the AD process are mature (for example, 
based on corn silage) and as such are the most common. However, this production faces 
many limitations that must be overcome by the development of science and technology 
to meet the increasingly demanding conditions of environmental, economic, energy and 
social sustainability through a comprehensive analysis of the advantages and 
disadvantages of AD technology. The price of biogas production is still high and with a 
tendency of further growth - One direction is to improve the microbiological process that 
should enable the use of a wider range of waste materials and the other is to increase the 
efficiency of energy crop production (through the use of new species, marginal and 
contaminated soil). Agro-technical measures that take into account the preservation and 
improvement of productive characteristics of the land). In addition to these, essentially 
biological improvements, research on the use of biogas and digestate and increasing the 
efficiency of these processes is also necessary [4]. 

 

 

Figure 4: Scheme for the bioindustry and research gap [4].   
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In order for biogas production to become (remain) sustainable, it is necessary to combine 
knowledge of basic research in the field of biology and ecology with applied research to 
improve technologies of all key stages of biogas production and its use with intensive 
links with engineers and technologists from biogas power plants process. The scheme of 
the commitment of the bioindustry with R&D is shown in the Figure 4. 

Conclusions 
 

The use of biogas generated by the decomposition of organic waste, mainly manure, has 
its roots in several thousand years, since when it has been used as a fuel in primitive rural 
areas in areas where other fuels were not available. In other rural communities, the use 
of manure as an organic fertilizer in arable farming and vegetables has long been 
domesticated. With the development of industry, these practices are suppressed (in 
agriculture, industrially produced mineral fertilizers are used in energy, fossil fuels). The 
pressures caused by industrial products on the environment have once again sparked 
interest in biogas production, so that today it is rapidly expanding in both highly 
developed and developing countries. The development of awareness of the need to 
respect the principle of sustainability in development strongly further stimulates interest 
in the production of biogas and the closure of the cycle of matter and energy in it. This is 
evidenced by the results of numerous scientific and applied research that are published 
intensively, and some of them can be found in the literature of the review papers cited 
here. The number of these researches and the diversity of their subjects indicate that the 
sustainable production of biogas still has open questions on which science and 
technology have yet to provide optimal solutions. In order for the offered solutions to be 
truly sustainable, the cooperation of experts from different fields and their mutual 
understanding is necessary. The use of by-products of bigas digestate production, which 
is used as soil amedment on plots where energy crops are grown, also speaks in favour 
of the sustainability of this production. No matter how much waste management experts 
try to extract maximum amounts of energy from organic waste in this process (when the 
question remains whether the digestate also contains some elements that should not be 
applied to the land), the use of energy crop silage is still highly represented. due to the 
relatively high energy content. What is important for the wider community is adaptation 
to climate change, ie significant savings in greenhouse gas emissions during the biomass-
biogas (digestate) -biomass cycle. 

Further development of this field is seen through the close cooperation of experts who 
specialize in certain phases of the production process through their synergy with the 
concept of sustainable development. 
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MUTUAL INTERDEPENDENCE BETWEEN ENVIRONMENT  
AND BUILDING SITES 

 
Vladica Ristić11 

 
 

Abstract 
 
This paper analyses the correspondence between environmental natural factors and 
building sites with the aim to contribute to better understanding of mutual 
interdependence between environment and architecture. Despite the dynamic 
development of building techniques and technologies, due to immutability of the 
environmental natural factors and large investment funds required for their adjustment 
to planned land-uses, these factors still have the major impact on building sites and 
architecture. The paper scrutinizes geological environment as the occurrence and 
development factor of building sites, with emphasize on negative influence of geological 
environment to building terrains (seismic, geodynamics and hydrological properties) and 
possibilities for prevention and reduction of negative influence in the geological 
environment on building sites and sustainability of construction. 
 
Key words: mutual interdependence, environmental natural factor – geological environment, 
building site, significant negative impact, prevention and reduction of negative influence. 

 
Introduction 

 
The paper deals with mutual interdependence between environment and building sites. 
The correspondence between environmental natural factors and building sites is 
analyzed with the aim to contribute to better understanding of mutual interdependence 
between environment and architecture.  
The natural subsystems of the environment and their elements which are occurrence and 
influence factors on building sites are: geological, geomorphologic, hydrological and 
climate. Despite the dynamic development of building techniques and technologies, due 
to immutability of the environmental natural factors and large investment funds required 
for their adjustment to planned land-uses, these factors still have the major impact on 
building sites and architecture. Consequently, the environmental natural factors are 
primary for assessing the benefits, limitations, and selection of building sites, architecture 
and construction of buildings. 
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The focus of this work is on interdependency of geological factors and building sites. In 
order to better overview interdependency of geological factors and building sites, the 
negative influence of geological environment on building sites are particularly 
investigated: seismic, geodynamics and hydrologic properties of the ground/terrain. 
Further possibilities for prevention and decrease of negative influence of the geological 
environment on building sites and on sustainability of construction are also investigated. 

 
Interdependency of geological environment and building sites 

 
Geological environment as the occurrence and development factor of building 

 
Among the key elements that are considered in evaluation of the ecological building 
safety are the geological resources but also the limits that arise from the geological factors. 
In securing the ecological building safety it is significant to define conditions for use and 
protection of the geological environment.  
With developmental constraints of urban and rural areas that are caused by geological 
environment, it is of outmost importance to define natural hazards and hazards caused 
by human activity. Therefore, the research on geological environment on one side and 
hazards on the other are very important in achieving the ecological safety. The most 
important role in these researches has geo-technical researches. The analysis and 
clarification of the results purposefully designed and well-implemented detailed geo-
technical researches enable the overview of very complex relations and reciprocal 
influence of the terrain as natural environment and all engineering activities in the 
broadest context. 
In perceiving the geological environment as the occurrence and development factor for 
building sites two following principles serve as the starting point: 
− Terrain is the basic element of all construction and objects that are on it or in it, but 

there is no construction element that is less known or defined by all characteristics; 
− Terrain behaves differently depending on how it is used. 
Starting from aforementioned, the two key aspects for perceiving the geological 
environment as the occurrence and development factor for building sites are: 
− The soil as a base; 
− The bearing capacity of the substrate.  
From the standpoint of soil suitability as a substrate for building, the key difference exists 
between: coherent soil and incoherent soil, solid rock mass and hydro-geological 
characteristics of the soil (Table 1). Therefore, from this point of view, the convenience of 
the terrains for construction of facilities is differentiated into: 
− Optimally favourable terrains – from solid rock masses, granular and nongranulated 

grit and sand; 
− Favourable terrains – from less solid rock masses, unclean clayey rocks, gravelly and 

sandy clay) or loess  
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− Provisionally favourable terrains – from mealy, unbound sediments, active clay 
(swelling) rich in organic admixtures; and 

− Unfavourable terrains – from easily soluble rocks (peatlands, swamps and waste 
dumps). 

 
Table 1: Terms of geological soil suitability for building sites 

Unfavourable conditions  Favourable conditions  

Developed relief: steep slopes, coasts inclined to 
toppling, ravines  

Horizontal terrains 

Different layers with large slopes in surface 
juncture  

Different layers in horizontal position  

Existence of tiny surface layer that covers hard 
rocks  

Deposits of loose sediments of over 100 meters 
of thickness  

Decomposed rocks and rocks significantly 
impaired by physics and geological processes. 
The outer parts of cone sediments  

Areas of well compound sediments  

Parts with residual pressure of disturbances in 
the soil left from the influence of gravitation 
forces: landslides, escarpment, screes, soil arch 
collapse of karst cavities, etc.   

Parts without residual pressure 

Zones near steep surface tectonic contacts: 
shear, ground fissures, etc. 

Parts far away from zones and lines of tectonic 
disturbances   

 
The bearing capacity of the substrate defines the quantity of vertical pressure that the 
substrate, i.e. ground can hold without deformations. The igneous rocks, quartzite and 
some species of sand have high bearing capacity, while the weak bearing capacity have 
fragmented, crumble sediment rocks, and different species of slates. Unavoidable 
engineering properties of substrates, besides bearing capacity, are:  
− Resistance of substrate to compression (compressibility), 
− Resistance of substrate to shearing (shear strength of the soil), 
− Specific gravity (substrate density), 
− Substrate porosity, 
− Substrate abrasiveness. 
The problems connected to influences of the geological environment on occurrence and 
development of building sites cover:  
− Insufficient compression or stabilization of low bearing, soft, water saturated soil,  
− Construction problems in swelling clay or organic soil,  
− Instability of natural slopes and artificial curves,  
− Subsidence of the ground surface – caused by underground works (mining pits, 

tunnel construction, etc); the existence of traces of residual works from the previous 
periods (disorderly filled and mechanically unstable embankments of significant 
thickness remaining from the previous periods of city construction), underground 
installations, groundwater, etc. 
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Prevention and reduction of impacts of the geological environment to the building 

sites and construction of facilities 
 

Planning and construction of facilities on terrain should be carried out respecting the 
physical – mechanical and chemical properties of soil, in order to execute them safely and 
economically, in provision of stability of facilities and terrains in a longer period of time.  
This paper analyses primary negative influences of geological environment to building 
sites:  
− Seismic of substrate, 
− Geodynamics of substrate – landslides, and 
− Hydrological properties of substrate. 
The general assessment of the mentioned three impacts of geological environment to 
suitability of building sites are presented in Table 2. 
 

Table 2: Suitability of geodynamic properties to building sites 
Types of terrain Scree, landslides, 

escarpments  

Flooding  Seismicity of terrain 

Most favourable No occurrence No occurrence Less than 5 

Favourable Rare and small 
occurrences 

Very rare occurrence 5 - 6 

Conditionally 
favourable 

Rare bigger or numerous 
small occurrences  

Rare occurrence 6 - 9 

Unfavourable  Frequent big occurrences Frequent occurrence Over 9 

 
Besides the impacts of geological environment to suitability of building sites, hereinafter 
is indicated the possibility for prevention and reduction of negative impacts of geological 
environment to building sites and to sustainability of constructions.  
Prevention and reduction of seismicity impacts of geological environment to building 
sites and construction of facilities  
Earthquakes are natural occurrences that are impossible to predict. In selection of 
building sites and building in seismic conditions the map of seismic micro-zoning is used 
and on that basis the intensity degree of a possible earthquake is determined.  
Under the conditions of expressed uncertainty regarding earthquake occurrence, the 
concept of acceptable seismic risk is implemented in spatial and urban planning and 
design of facilities and equipment resistant to earthquake: 
− Damage to the strongest earthquakes are permitted;  
− It is obligatory to minimize the risk of earthquakes that threaten human lives.   
In the world there are developed standards of seismically stable constructions which, if 
properly implemented, ensure the preservation of buildings and facilities in very strong 
earthquakes. Construction in seismic conditions demands close cooperation of architects 
and civil engineers. It is often a case that the main architectural elements are precisely the 
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main structural supporting elements, but it happens that the architectural solutions are 
in contrast with the structural requirements. If the conflict is not resolved the result is a 
facility that carries designing and statically problems. 
The shape, configuration, height mass of the object, layout of rooms and positioning of 
the supporting elements has to be overviewed as the integral part of the project so that 
all parameters that contribute to the overall stability of the object can be perceived.  
The practice has shown that the symmetric buildings better resist earthquakes from the 
asymmetric high-rise constructions. The symmetric base reduces possibility of torsion, 
but that is not enough, it is recommended that the object has identical or approximate 
resistance in relation to two courses of seismic forces. The symmetric layout of 
construction elements is of outmost importance. The compact basis of high facilities has 
less impact on torsion oscillation from the unsymmetrical basis.  
The asymmetric facilities are not and should not be the limiting factor, but should be 
treated as facilities with special security measures in the sense of planning and 
construction.  In modern construction and designing the asymmetric shapes of facilities 
are more and more represented and there are more researches on behaviour of the 
asymmetric facilities during earthquakes. The asymmetric shape of the facility will be 
satisfied only if all measures are taken for securing the necessary stability. The facilities 
with asymmetric shape are exposed to strong side torsion movement during earthquakes. 
That influence (torsion oscillations) can be big and unpredictable (Figure 1). The torsion 
calculation is especially important for asymmetric facilities and it has to secure that effects 
of torsion forces do not endanger behaviour of the facility structure during earthquakes. 
 

 
a. Action of inertia force and counteracting forces of resistance. 

b. Incongruity of two forces creates torsion. 
c. Deformed facility as a result of torsion 
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Figure 1. Creation phases for torsion on asymmetrical construction 
Prepared according to: Llunji, M., Aseismic design and architecture, 2014 

 
The lower facilities are considered as more stable than the tall ones when earthquake is 
in question. The configuration of low facility makes the impression of stability. However, 
this is true only for the low facilities of small dimensions. When the question is about low 
facilities with big horizontal dimensions, it does not happen that the facility reacts as one 
body. Such facilities are more exposed to asynchronous oscillation of some of its parts 
(Figure 2). It happens very often that one part of the facility is lifted and the other 
declining or the facility parts are moving asynchronously (one part moves, the other is 
still, etc). 
Some of the basic properties connected to aseismic (or seismic resistant) design of tall 
facilities directs to: disposition of mass, lowering mass, design of bigger mass at lower 
levels; design of light partition walls; reduction or avoidance of big consoles that are 
unnecessary weight or design of symmetrical consoles, etc. [1]. In construction of lower 
and taller facilities it is necessary to make prior investigating works for geological 
profiles, properties of soil, and according to the needs, seismic micro-zoning. 
 

 
a. Construction does not transfer the seismic force equally. 

b. Acceptable reactions of construction to seismic force 

Figure 2. The base of the big facility makes it incompact in relation to seismic forces 
Prepared according to: Ibid. 

 
Prevention and reduction of landslides impact to  

building sites and construction 
 
A landslide is rocky or loose mass, separated from the base and under the influence of 
gravity, slides on the sliding surface. The several parts can be identified on a landslide: 
scarps, sliding surface, body, transverse cracks and foot of landslide (Figure 3). 
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Figure 3. Graphical presentation of landslide 

 
The landslides can be most easily recognized by scarps. However, there are other signs 
of landslides. Wavy slopes, bent trees or poles, cracks on the roads or buildings can be 
the indicators of landslides, but also the moisture in facilities. The division of landslides 
is possible to define on several different properties. It is possible to divide them according 
to: structure of slopes, place of existence, the moving way, deepness of sliding surface, 
etc.  
The landslides are always the consequence of misbalance (instability) within the soil. 
They represent the attempt of soil to come into the balance (stable) position. They are 
usually activated after heavy rains or rapid melting of snow. Two elements are needed 
for appearance of landslides: slope and water. However, even if the slope soaked in water 
exists, that does not necessarily mean that the landslide will appear.  
Many factors influence the appearance of landslides: composition of soil, slope 
inclination, erosion, level of ground water, degree of damage of the soil by tectonic 
movements or by human activities, earthquakes, volcanoes, encumbrance of the slope by 
artificial facilities (roads, buildings, etc).   
Human activity very often causes disruption of balance of the terrain. Construction of 
facilities at inadequate terrains might cause the following:  
− Slope’s overload that can initiate landslide (Figure 4);  
− Prevention of ground water flow which as a result may collect too much water in the 

soil that can activate landslide;  
− Excavation and pilling up bigger quantities of soil at certain points brings to 

misbalance of slope and appearance of landslide.   
The slopes can be attractive for high-rise constructions because of the qualitative 
perspective, good airing and isolation. Talking about the high-rise construction on slope, 
some of the following principles should be applied in making the necessary prior 
engineering-geological researches:  
− Principle of gradual approach in research,  
− Principle of complete research,  
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− Principle of research uniformity, 
− Principle of research economy.   
 

  

Figure 4. Example of loading the solid 
and appearance of landslide 

Figure 5. Example of landslide recovery 

Source: Ristić, V., High-rise construction and environment, 2020: 64, 65. 
 
The principle of gradual approach in research presumes that the total scope of findings 
for problem solutions that are researched are gradually increased. That directs to 
harmonization with the levels of planning and design – each level of planning and design 
follows a certain scope and kind of engineering-geological research. At each level of 
research essentially another problem is solved, so another methodology of research is 
applied. All levels of research, in accordance with applied methods and use of results 
from the previous phase – level, make the unity.  
The principle of complete research presumes that all problems are covered in the course 
of research, i.e. all facts relevant for the given facility at the adequate level of planning 
and designing. Research must cover the whole investigating area and not only the zone 
of mutual influence of facilities and terrain.  
The principle of research uniformity or principle of equal degree of terrain investigation 
does not presume complete density balance of research works at the investigation area. 
It has specific significance in indemnity and selection of various or alternative locations 
for specific purposes in spatial and urban planning. 
The principle of research economy presumes minimum use of material means and time, 
with maximum needed correctness, i.e. assertiveness of the research results. The research 
cost and time needed for realization depend on many items (objective and subjective), 
but in the majority on kind and scope of research work. Besides the results of the prior 
engineering-geological research, the important factor is design of the facility that should 
follow the configuration of the terrain.  
It has been proved that it is much cheaper and more effective to prevent landslides than 
later recover them. Since the water and soil washing – erosion is one of the main factors 
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for landslides, it is necessary to prevent erosion and recover the terrain. The main 
prevention measure is elimination of the initiating factors, such as:  
− Relieving the slope,  
− Crack sealing,  
− Water draining from the ground,  
− Planting low and high vegetation layers, etc.  
The slope relief is done by removal of a soil layer that burdens the ground. Besides the 
mentioned removal, standard measures are introduced, the measures that are based on 
“fortification” of ground from future land sliding. The most common processes are 
construction of retaining walls, with adequate foundation and opening holes – barbicans 
on retaining walls, in order to prevent holding of water in the ground. The interventions 
include recovery of the construction base (adding core slab), so that the facility has new 
stability (figures 5, 6).  
The crack sealing is done when leaching of soil on the ground, mainly during the starting 
phase, causes cracks filled with surface water and therefore one of the measures is crack 
sealing. It is achieved by excavation in the area of the crack and then installation of soil, 
compressing the soil in layers (Figure 7).  
 

  
Figure 6. Example of retaining wall on 

sloping ground 
Figure 7. Crack sealing on terrain 

Source: Ristić, V., High-rise construction and environment, 2020: 66. 
 
The hazard exists during the long period of low temperature. The whole upper surface is 
frozen then and it is transferred into impermeable layer. Hereupon the water pressure 
rises and finally, comes to a sudden collapse of soil. The measures applied in these cases 
are purification of openings and cutting the terrain dispensing the collected water.   
The collection and drainage of surface water from the building sites is the most important 
factor in prevention of potential landslides. It is often a case that the surface water from 
the larger catchment areas, uncontrolled spills in concentrated, torrential flows saturating 
the terrain with water. At the beginning this causes erosion (leaching) of soil and later 
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comes bigger sliding of terrains. Waters that gravitate at landslides have to be taken away 
from the landslide and solution is construction of channels: made of clay, wooden piles, 
concrete or PVC pipes.  
Planting low and high vegetation layers has the function to prevent the occurrence of 
landslides. The vegetation cover on the surface prevents quick penetration of water into 
soil and enables holding and vaporizing the major quantities of water. Below the surface, 
root system of the vegetation cover prevents sliding of land, because the root system 
makes impenetrable network for land sliding [2]. 

 
Prevention and reduction of groundwater impacts to building sites and construction 

 
The existence of groundwater in terrains depends on climate, morphological properties 
of the terrain, geological composition of soil, porosity and permeability, i.e. hydro 
geological function of isolated lithological elements, as well as of their interrelationship 
at the terrain.  It is particularly important to establish the following: 
− Quantity of free water that can move and influence the increase of pore pressures in 

the soil which can cause softening the soil, sliding or leaking in soil;  
− The permeability of soil that can affect the speed at which water passes through the 

layers of soil, and therefore the speed at which the contaminants can be removed from 
soil;  

− The chemical composition of the groundwater which can often be altered as a result 
of mixing the groundwater with infiltrated water from the surface, or due to 
contamination of soil layers through which the groundwater passes.  

The existence of groundwater in terrains affects the hardness of soil. The increase of pore 
pressures which at the same time influence the increase of active forces and reduces 
hardness of soil, represents the most common cause for unstable terrains.  Furthermore, 
transfer of pollutants from the terrain's surface or from contaminated soil by 
groundwater, might cause chemical reactions in contact with building materials and 
jeopardize the stability and durability of built facilities. It is very important to note that 
terrain represents heterogeneous and anisotropic environment in respect to the majority 
of engineering properties. The groundwater has biggest impact on the facilities or their 
parts that are below the earth (foundations, basement, underground garages, etc) and 
also on parts of the facilities that are in contact with the ground (ground floors, low 
houses, etc). How the foundations will be constructed, will this be pile foundations or 
shallow ones depend on quantity and level of groundwater. When the soil at the surface 
is weak and contains groundwater, deep foundations will be used for high-rise 
constructions. 
The foundations are the most exposed to moisture, therefore they are made of materials 
resistant to moisture. The foundations (except under some specific circumstances) are not 
protected from moisture, but constructions above and next to foundations have to be 
protected. Besides the usual hydro isolation, drainage and isolation in cases of high level 
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of groundwater is applied. The isolation of high level of groundwater is done in cases 
when the planned floor of a basement or a garage is below the level of groundwater, 
when hydrostatic pressure is 1000kg/ m² of the basement or garage. In practice, this 
problem is solved in two ways: 
− The panel is made through the whole basement or garage, so that it serves like a 

foundation of the facility at the same time (foundation panel) and the walls are built 
and concrete over it; or   

− The panel is made afterwards, when subsidence of the facility is over.  

 
Conclusion 

 
From the beginning of mankind and his working relation with nature, the mutual and 
harmonized connection and ecological balance always existed. Despite the dynamic 
development of high-rise construction techniques and technologies, in the formation and 
development of building sites, the key influence has natural properties because they 
cannot be changed and great investment funds have to be spent for their adaptation to 
planned purposes. Therefor the natural factors are primary for evaluation of suitability, 
limitations and selection of building sites. The key elements for assessment and selection 
of terrains suitable for high-rise constructions are the elements of geological environment 
(seismic, geodynamic and hydrologic properties of the base).   
The planning and construction of facilities should be conducted respecting physical-
mechanical and chemical properties of the ground in order for safe and economic 
processes with securing stability of the facility and terrain for a longer time period.    
It is necessary to pay attention to analysis of primary negative influences of the geological 
environment – seismic, geodynamic and hydrologic in order to evaluate the feasibility 
and justification for implementation of prevention measures and reduction of negative 
influences to geological environment of the building sites and the sustainability of 
construction. This would, in addition to evaluation parameters of other natural, 
technogenic and anthropogenic properties, secure greater reliability and transparency in 
evaluation the suitability and selection of building sites. 
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THE IMPACT OF NEW TECHNOLOGIES ON THE DEVELOPMENT 

AND SECURITY OF COUNTRIES IN TRANSITION 

PhD Slavko Vuksa12; MSc Sergej Vuksa 13 
 

Abstract 
 

The instrumentalization of international organizations (UN, EU, OSCE, etc.) is taking 
place before our eyes. The global power elite and the authoritative world order is 
enthroned on the principles of hierarchy and domination. That is why we can rightly talk 
about the invasion of the authoritarian world order on nation-states and the inevitability 
of limiting sovereignty. Open interference and domination of superpowers over 
underdeveloped areas, such as NATO aggression on the territory of Serbia under the 
slogan of "humane interventionism" was enabled. In the preface to the book by 
communications director John Norris, Strobe Talbott, who led the Pentagon-State Joint 
Intelligence Committee during the bombing of Serbia, said: "The real purpose of the 
bombing had nothing to do with caring for Kosovo Albanians. The real cause was that 
Serbia did not implement market, social and economic reforms, which means that it was 
the last oasis of Europe that did not obey neoliberal programs under the administration 
of the USA, so it had to be removed. [1]” 
 

1. The impact of globalization on security 
 

Security challenges [2], which arise and affect all areas of social life (foreign and 
domestic policy, economy, finance, energy, ecology, religion, culture, informatics, etc.), 
impose the need to involve a number of state institutions in matters that ensure national 
security. In addition to increasing their number, there is a need to respond to security 
risks, challenges and threats in a unique and harmonized way. 

 
The roles of state institutions in achieving state security are interpreted differently 

depending on the approach to security, yet the central role of the state is not disputed. 
System of national security, as a subsystem of the political system, affects the internal 
flows of society, primarily economic and political relations (it acts both as a driver and as 
a barrier to social movements). It must respond to internal, constitutional and legal 
competencies and international obligations, making it a complex system made up of a 
series of subsystems and elements, functionally linked. Today, we are witnessing great 
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changes at the global level. The world, at the center of which is the national economy and 
the nation-state, has begun to change almost from the ground up so that only in the last 
few years, we can witness a return to the original postulates.  

The world crisis of 2008 shook the foundations of globalization and "BREXIT" put 
it under scrutiny again. Although globalization is the official direction and strategy of all 
"mainstream" politicians and economists, there is a growing awareness of its negative 
consequences. The current world economic and financial system and relations in the 
world economy, has led to a concentrated group of developed countries (although 
interestingly opposed within themselves, still sufficiently homogeneous interests 
towards the "rest of the world"). On the other hand, there is a huge number of so-called 
"developing countries" in which about 80 percent of the population lives, with only about 
12 percent of industrial production, 15-17 percent of exports, etc. The process of capital 
concentration and the creation of large financial monopolies, closely related to state 
administrations, with the obvious dominance of science. The power of innovation and 
new technologies, the United States and a united Germany create a new lever for the 
"world of blackmail" and dependence and self-interests practically represent the voting 
machinery in all world and European institutions, with increasing individual pressures 
[3]. Significant changes in world and European monetary and financial flows are 
necessary. In addition, changes in relations between developed and underdeveloped 
countries must be brought to equal levels, not relations of imposition and domination, 
and thus exploitation of natural resources of underdeveloped economies. 

 
At the beginning of the 21st century, security, as a concept and area of social 

activity, has become increasingly important. Taking into account the importance, national 
security must be regulated normatively and legally in a systematic and detailed manner. 
This is not the case with us due to the lack of some important provisions, and the existing 
ones are often vague and widely set, which opens the possibility of their abuse. The 
national security system is a complex system with several subsystems that perform a 
large number of activities within their competencies, and the ultimate goal is to protect 
and improve security. All this indicates the complexity of managing the national security 
system and the great possibilities for uncoordinated action. 

 

2. Business espionage and national defense 
 

Intelligence activity, as an unavoidable link in decision-making by economic 
entities, appears as a key weapon in the realization of business strategy by acting within 
a legal framework [4]. The development of intelligence and security activities can be 
found in the Japanese economy under the auspices of the Ministry of Foreign Trade and 
Industry (MITI) and in the National Foreign Trade Agency (JETRO), in Sweden under the 
Technical Attaché (STATT), in the USA under the National Economic Council (NEC), in 
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France under INTELCOM, etc. In addition to government agencies, economic entities 
themselves, driven by increased competition and fear for their survival in the market, are 
establishing departments that deal with intelligence and security activities. In our 
country, there are only mild indications in the public and there are no traces of thinking 
about this kind of activity. The strategy of survival and economic expansion of a small 
nation (state) cannot be attributed to the size of its armed forces, population size and 
territory, but to the perfect organization of its intelligence and security services, as a base 
for economic, diplomatic and military activities. Today, internal security has an 
increasing international dimension. It could be argued that this international dimension 
significantly determines internal security. The main determinants for this are the import 
of crime, international drug trafficking, human trafficking and international terrorism. 
Organized crime is a major challenge to internal security.  

 
Globalization and the information age have created, so to speak, a world crime 

market. That is why effective international cooperation is necessary to fight organized 
crime. The situation is similar when it comes to the global war on terror, which some 
authors value as a political myth propagated to achieve US world hegemony. [5] 

 

2.1. Business espionage 

 

One of the basic characteristics of the modern world is that it is faced with many 
risks and accelerated changes. Given that the same applies to the business world, this in 
essence, means that today's business are influenced by three elements, namely: [6] 

 
1. opportunities; 
2. vulnerabilities; 
3. dependencies 

 
All three elements exist simultaneously and are interdependent. This means that 

in the conditions of globalization and relentless market competition, every business entity 
has a chance to achieve success. Business espionage as a system enables management to 
gain a realistic picture of itself, its competitors and the environment in which it operates. 
A clear presentation of the real situation and future directions of development enables 
the making of decisions that should lead to the achievement of previously defined and 
determined goals. Many authors therefore point out and claim that business espionage is 
the totality of the company's information, cognitive and action skills. It is indisputable 
that the business espionage system really represents the totality of the company's 
information and action skills. Based on the final results of the business intelligence 
activity, decisions are made, ie. actions are taken. 
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Table 1. Business espionage and national intelligence systems: a comparative analysis of 
the role and importance 
 

 National Intelligence 

the system 

Business espionage 

(business entities) 

The goal support to the president, 
government and ministers 

support to the President of the 
Management Board and top management 

 

justification 

the process of making and 
implementing political decisions 

the process of adopting and 
implementing business policy and 
business strategy 

 

 

 

 

organization 

 

 

independent, professional, 

direct contact with the President 
/ Government 

- part of the information-communication 
system of a business organization 

- part of the company's management 
mechanism, function identical to the 
organization of other business functions 
(marketing, finance, etc.) 

- direct contact with the President of the 
Management Board 

internal 
division of 
labor 

data collection and analysis 
functions separately 

depending on the source, the analytical 
function has a combined role 

 

sources 

 

HUMINT, SIGINT, OSINT 

OSINT - open sources 

(published and unpublished), internet, 
consultants, experts in certain fields 

connection 
with decision 
makers 

the chief is a member of the 
highest authorities in charge of 
national security 

the president of the board participates in 
managing the process of business 
espionage and formulating its priorities 

area of interest military, political, security, 
scientific and technological 

market, competitors, customers, 
suppliers, legal regulations, political 
processes and decisions and scientific and 
technological achievements 

contribution to 
management 

- participates in making political 
decisions by making analyzes 
and assessments 

participates in the process of formulating 
and implementing business strategy, 
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- realization of political decisions business actions and business decisions 
by making analyzes and assessments 

Source: Author's work based on research 

 

The data indicate that business espionage and the system of "monitoring" 
information on competitors, consumers, business partners, the market and its 
development, as well as key areas of development in science, technology, economics in 
general and politics are consistent with the goals and interests of the business entity. . In 
essence, modern business espionage represents the integration of intelligence 
methodology and information technologies, applied within the business world, that is, 
the business entity. 
 

2.2. Economic espionage 

 

Economic espionage is the collection of intelligence from foreign governments, or 
their intelligence services for use by those governments or their private companies. The 
FBI has seen a sharp rise in the number of cases attacking U.S. companies, with the vast 
majority of perpetrators originating in China and linked to the government. At a briefing 
at the FBI headquarters in Washington in July 2015, the head of the counterintelligence 
agency Randall Coleman said that, in the last year alone, there has been an increase of 
53% in cases of economic espionage. or theft of trade secrets that result in losses of 
hundreds of billions of dollars. He cited examples of large corporations that were the 
target of attacks such as DuPont, Lockheed Martin and Walspar, which later worked 
intensively with FBI experts to further protect their intellectual property. 

 
The purposes of economic espionage are the collection of protected data or 

confidential data, business secrets of one company by unauthorized persons or another 
company. 
 

2.3. Industrial espionage 

 

"Industrial espionage is the espionage of certain companies run by certain 
companies from the country or abroad. As a rule, it causes direct damage to the company 
being spied on, and indirectly to the country to which the company belongs. [7]" On the 
other hand, this espionage directly benefits the companies that realize it, and indirectly 
the countries whose companies they are. The 1996 U.S. Business Espionage Act[8] 
stipulates that a person who collects classified business information about public and 
private business facilities in the U.S. for the benefit of a foreign government will be fined 
up to $ 10 million or imprisoned for up to 15 years. When it comes to industrial espionage, 
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the fine is five million dollars or 10 years in prison. The first to be convicted in the U.S. 
under this law for industrial espionage was Chinese engineer Pen Yen Yang. As an 
example, it could be called "Volkswagen leaves with the secrets of General Motors". 
When Jose Ignacio Lopez, GM's head of production for Opel, left his job and moved to 
work for Volkswagen, he reportedly took a large number of confidential documents with 
him. He also took seven senior executives with him, which made GM, a car manufacturer 
from Detroit, feel uncomfortable and humiliated. Of course they wanted revenge. GM 
claimed that their secrets were used by Volkswagen. The battle in court lasted four years 
and was resolved in 1997 by the companies agreeing to an out-of-court settlement of a 
dispute in which the German carmaker agreed to pay $ 100 million and pledged to buy 
auto parts from GM for $ 1 billion. for seven years[9]. 

 
In this regard, we believe that the arrival of even more foreign companies in Serbia 

will initiate a change in the thinking of our businessmen, the state, about the importance 
of industrial espionage, especially protection from it, but also all other threats to property 
in all its forms. 
 

2.4. The concept and significance of critical information 

 

Critical information is any information or data that is essential and vital to the 
functioning of a system or whose disclosure or disclosure could harm or impede the 
profit of the person who possesses it. The notion of critical information is strongly related 
to the notion of critical infrastructure. In reality, critical infrastructure relies on critical 
information and represents any infrastructure that is of strategic importance to a state or 
nation. Examples of critical infrastructure include power plants, airports, 
telecommunications systems, government departments, information or cyber 
infrastructure, transportation systems, and anything that plays a vital role in the life of a 
country and its people. In the business of companies, critical information can also be 
client lists, business secrets, expansion plans, marketing plans, personal data, 
Manufacturing Process, confidential financial information, customer account 
information. 

 
Information that is of interest in the collection and analysis of data in economic 

espionage, and which is largely provided by employees can be divided into: information 
of commercial content and information of a personal nature. 

 

2.5. Professional secrecy 

 

The US Uniform Trade Secrets Act (UTSA) defines a trade secret as[10]: 
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 information, including formulas, patterns, compilations, programs, devices, methods, 
techniques or processes, 

 which produce an independent economic value, real potential, if they are not known 
to all or easily recognizable by other persons who may derive economic benefit from 
their publication or use, and 

 are subject to understandable efforts to maintain their secrecy. 
 
This definition has been transposed into law in 40 countries and a list of six factors 

was used before its adoption to determine whether or not something is a trade secret: 
 

 the extent to which the information is available to people outside the company; 

 the extent to which it is known by employees or others involved in the business 
process; 

 scope of protection undertaken by the owner to preserve the confidentiality of 
information; 

 value of information for the business and its competitors; 

 effort and money invested to obtain that information; 

 ease or difficulty for someone else to obtain or duplicate. 
 
Appropriation of a trade secret is considered a form of unfair competition. Unlike 

patents, trade secrets do not last for a certain period of years. The protection of a trade 
secret continues indefinitely until it is made public. Thus, the inventor must choose 
between a patent or the protection that a trade secret brings with it. The same thing cannot 
be protected in both ways. Intellectual property includes industrial property (inventions, 
trademarks, industrial design) and copyright (for textbooks, literary, musical, artistic, 
cinematographic works). These goods are considered "free goods" in the sense that their 
use does not consume the substance. The issue of intellectual property protection today 
occupies the attention of governments, international organizations and industrial groups, 
as almost every country is forced to choose "something" between completely free access 
to all ideas and a complete monopoly on innovation.  

Based on that, each country is forced to assess the social benefits and prices of 
possible alternatives. This is inevitable, because the degree of protection of intellectual 
property directly affects the profitability of research and development projects and the 
money allocated for innovation[11]. In normal economic relations, good, high-quality, 
cheap and powerful commodity producers survive on the market, while bad, low-
quality, unproductive, expensive and weak ones fail. 

 
Piracy most often occurs in the field of software production, ie programs and 

programming languages, film and video industry, so-called music production. sound 
carriers - CDs and cassettes, electronics and production of video and audio equipment, 
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fashion and textile industry, especially "marked" products, production of footwear and 
sports equipment, cigarettes, etc. The United States loses billions of dollars a year due to 
unauthorized use of trademarks, patents, licenses and trade secrets. Since 1992, the 
United States has been compiling a list of trading partners who use piracy. At that time, 
there were 31 countries on the list, led by India, China and Thailand. In the field of 
software alone, due to piracy, the United States lost 237 million dollars in Italy, 290 
million in Taiwan, 250 million in Thailand, 100 million in Poland and J. Korea $ 123 
million[12]. 

 

3. Business systems protection 
 

The rapid development and wider application of information technology in all 
spheres of social life significantly contribute to the growing dependence on that 
technology. This dependence refers not only to the society as a whole, but also to all its 
group and individual subjects, among which are certainly business systems. From a 
practical point of view, this means that any disorder caused by this addiction, not only 
accidental, but above all intentionally caused incidents, can potentially cause very serious 
problems with consequences that are difficult to predict and perceive. When it comes to 
business systems, their tendency to automate their activities and jobs as quickly and 
widely as possible is visible, knowing that this will enable them to do better, faster and 
more efficiently, and thus higher profits, business stability and a certain future. 
Unfortunately, the speed of automation was not adequately and adequately monitored 
by the construction of information security systems. Due to the speed of development in 
most companies, the security component has been "temporarily" pushed into the 
background, with the explanation that appropriate attention will be paid to it as soon as 
business pressures "ease" a little. However, these pressures do not subside, because 
automation itself, by its nature, imposes growing business dynamics, creating and forcing 
new conditions and opportunities for business operations. What makes the situation 
especially difficult is that automation brings with it new threats and risks, many of which 
did not exist before, and which are impossible to eliminate with known and available 
physical-technical methods and techniques, because they have largely become primitive 
in the new conditions. Therefore, every business system, if it uses information 
technology, would have to, regardless of size, make additional efforts to build an 
information security system that will be able to meet current but near future needs. What 
is very important to understand and understand is the fact that building an information 
security system is an extremely serious and complex task, which does not tolerate 
incompetence, arbitrariness and improvisation. 

 
For the realization of information security, business systems have at their disposal 

a large number of methods and techniques based on equally numerous measures and 
activities, which together form a strong information security system. 
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CONCLUSION 
 

The strategy of survival and economic expansion of a small nation (state) cannot 
be attributed to the size of its armed forces, population and territory, but to the perfect 
organization of its intelligence and security services, as a base for economic, diplomatic 
and military activities[13]. It is necessary to encourage the creation of a national approach 
to the intelligence and security capabilities of Serbia at the highest state level, as the basis 
for the competitiveness and survival of the Serbian economy. Arranged political relations 
and economic progress are important factors in both internal and external stability, and 
thus security. For any government, internal security is one of the main policy areas, which 
can no longer be viewed unilaterally. Moreover, the connection and dependence of the 
internal security of the state on economic, financial and social security is becoming clear 
very quickly. 

 
Today, internal security has an increasing international dimension. It could be 

argued that internal security is significantly determined by this international dimension. 
The main determinants for this are the import of crime, international drug trafficking, 
human trafficking and international terrorism. Organized crime is a major challenge to 
internal security. Globalization and the information age have created, so to speak, a world 
crime market. That is why effective international cooperation is necessary to fight 
organized crime. 
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Abstract 
 
The ability to produce customized products has become the basis for being competitive 
in a dynamic, globalized and digitally connected world. Customers are used to receiving 
products and services specially tailored to their needs. The growing expectations of 
customers along with the progressing quality requirements have led to a growing 
number of products in portfolios and indirectly influenced the increase in the complexity 
of the production environment. Companies to be competitive are constantly looking for 
continuous increase of productivity, quality and level of services. They are also looking 
for concepts that can reduce complexity in the industrial area, as well as contribute to 
increasing value and reducing all types of wastes. Two of the most popular concepts used 
for this purpose are lean management and Industry 4.0 (I4.0 or I4). 
The basis of Industry 4.0 is the ability to quickly collect, process, analyze and exchange 
large data sets between machines. Thanks to modern technologies such as Cyber-Physical 
Systems (CPS) or Internet of Things (IoT), it is possible to react faster and more flexibly 
to existing problems, but also to more efficient value creation processes, while reducing 
costs.  
With the development of Industry 4.0 concept, manufacturers are more confident about 
new advantages of automation and systems integration. Lean management is well 
developed and empirically proven effective managerial approach. Combining Lean and 
Industry 4.0 practices seems to be necessary evolutionary step for further raise the level 
of operational excellence. There is an increasing number of Industry 4.0 solutions used to 
reduce waste. 
The paper is a comprehensive systematization and rationalization of knowledge about 
the integration of lean management and Industry 4.0 concepts, identifies the most 
important research trends and defines directions for future research. 
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Introduction 
 
Industrial revolutions are characterized by radical and rapid changes. They were driven 
by innovations in technique and technology and new ways of production, which led to 
fundamental changes in the economic and social system. During the process of industry 
development, the change of production methods is conditioned by technical and 
technological innovations, inventions and improvement of products, machines and 
technologies. The first industrial revolution was started by a steam engine, the second by 
electricity and an assembly line for mass production, and the third by automation and 
robotization of production thanks to electronics, computers and information and 
communication technologies. 
The fourth industrial (r)evolution is new, it refers to the development of Industry 4.0 or 
networked "smart" industries and factories of the future, which is related to the concept 
of smart (intelligent) production and specialization [1], [2]. The concept of Industry 4.0 is 
considered to be the main driver of the Fourth Industrial Revolution, and that it is based 
on a number of new trends and technologies, primarily artificial intelligence, knowledge 
and new generations of digital technologies and infrastructure, artificial intelligence, 
machine learning, robotics, internet, nanotechnology, genetic modification, new types 
and ways of storing energy and information, quantum computing, genetics and 
biotechnology. It is generally accepted that the new industrial revolution is based on the 
digital revolution [3].  
The Lean process improvement methodology is the result of a dynamic learning process 
that has adapted some of the practices of the Japanese automotive and textile industries, 
particularly the Toyota Production System (TPS). Over the last few decades lean has been 
implemented through manufacturing, services and more recently public service 
organizations. Lean is a philosophy that uses tools and techniques to create and change 
culture in order to implement good process / operation improvement practices that 
reduce waste, improve flow, focus more on customer needs, and support a process view. 
Lean implementation should ideally include a program of continuous improvement that 
is more diverse and encompasses all visible change of the organization over a longer 
period of time. 
So far, companies have used lean management methods to increase productivity in value-
added processes and optimize the organization. This approach seeks to increase value 
through organizational change and active employee engagement and seeks to achieve 
this through continuous employee development. 
In contrast, Industry 4.0 is a technology-based approach and represents the networking 
of the real and cyber worlds. Using CPS, all production systems are connected via IoT. 
The application of CPS in production systems creates cyber-physical production systems 
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(CPPS), which allow a consistent view of the product, means of production and 
production systems, taking into account process changes. 
Obviously, the differences between Industry 4.0 and lean management are big, because 
they are fundamentally different approaches, but at the same time, they have a common 
goal - increasing added value. In this regard, the question arises as to whether these 
approaches can be combined and, if so, how? 
 

From Industry 1.0 to Industry 4.0 
 
Industry 1.0 (first industrial revolution) implies mechanization of production and 
mechanical automation of production systems. The beginning of Industry 1.0 is 
associated with the invention of the steam engine, in 1764. It caused a big turnaround in 
production, because manual production began to change into machine production with 
machines with water and steam drive. Industry 1.0 started in the UK and spread to 
Western Europe and North America over the next few decades. 
Industry 2.0 (second industrial revolution) implies industrialization with the use of 
assembly lines, production lines, mass production and production systems with the use 
of electricity. Industry 2.0 took place in the second half of the 19th and the first half of the 
20th century and is characterized by the use of new fuels (oil and electricity) and the use 
of assembly and production lines. The second half of the 19th century is characterized by 
the discovery of the first oil source in 1859 in the USA, the invention of the first electric 
light bulb (T. A. Edison) and the invention of the AC motor (N. Tesla). The application of 
assembly and production lines is characterized by innovations in various conveyor belts 
used to transport coal, ore and other products, as well as the implementation of the first 
assembly line with a conveyor belt in the automotive industry in 1913 by H. Ford at Ford 
Motor Co. 
Industry 3.0 (third industrial revolution) means a combination of computer and electronic 
automation of production processes using computers and new technologies. It was 
current in the second half of the 20th century. It is characterized by the application of 
modern production systems, robots, control units, controllers, standard software 
technologies and industrial software, communication infrastructure, security system, 
digitalized industrial services, etc.). 
Industry 4.0 (fourth industrial revolution) is a new generation of digitized factories based 
on a combination of cyber-physical systems [4], [5], [6] and digital technologies [7], [8], to 
provide an integrated and intelligent collaboration of the production process, in which 
they connect the physical, digital and virtual worlds. Industry 4.0 is dominated by new 
intangible software and management technologies. Uses production systems, robots, 
control units, controllers in combination with digital technologies [7], [8]: IoS (Internet of 
Services), IoP (Internet of People), IoT (Internet of Things), IIoT (Industrial Internet of 
Things) ), IoE (Internet of Everything), Cloud Computing, CPS (Cyber-Physical Systems), 
SCPS (Social-Cyber-Physical Systems), etc. 
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It also uses all standard technologies applied in Industry 3.0: software technologies and 
industrial software (SCADA, etc.), communication infrastructure, security system, 
digitalized industrial services, big data, etc.  
In Fig. 1 shows the structure and interdependence of Industry 4.0 systems and smart 
factories as part of internet technologies (IoP, IoT and IoS). 
Industry 4.0 implies complete digitalization of all production processes and application 
of the mentioned digital technologies when creating an idea about a product, product 
engineering, production organization, production realization, process control and 
provision of industrial services. Everything in it becomes digital and smart: digital cities, 
smart factories, smart houses, smart cars, smart phones, etc. 
 

Figure 1. Industry 4.0 and smart factories as part of Internet of People (IoP), 
Internet of Things (IoT) and Internet of Services (IoS) 

When computers were introduced in Industry 3.0, it was a disruptive force thanks to the 
addition of completely new technology. Now and in the future, computers are connected 
and communicate with each other, so that in the next iteration they make decisions 
without human participation. The combination of CPS and the IoT makes Industry 4.0 
possible, and smart factories a reality. As machines become smarter with access to more 
data, the result is that factories will become more efficient and productive and less 
wasteful. 

There are nine pillars of Industry 4.0, which make up the basic technologies in the 
production process [10]: 
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 Big Data and Analytics ‒ the use of statistics, graphs and data analysis to measure 
performance and optimize systems to improve productivity and other goals. 

 Autonomous Robots ‒ robots that can operate independently with minimal 
supervision are valuable tools in Industry 4.0. 

 Simulation ‒ The use of visual aids and software to simulate complex processes 
and designs has become commonplace in every engineering or manufacturing 
firm. 

 Horizontal and Vertical System Integration ‒ The cohesiveness of hierarchies 
within a company will improve due to the implementation of data integration 
networks and cross-company collaboration will be much easier. 

 Industrial Internet of Things (IIoT) ‒ The widespread use of embedded computing 
allows for decentralisation as every device can communicate remotely and provide 
data at a moment’s notice. Real-time responses will be much faster due to the 
decentralisation process. 

 Cybersecurity ‒ Increased connectivity comes with an increased risk of security 
breaches. This creates a need for cybersecurity and defensive measures to 
safeguard information. 

 The Cloud ‒ Sharing of data and transparency is critical to Industry 4.0. The 
adoption of cloud technology allows for seamless sharing of data and better 
interconnectivity. 

 Additive Manufacturing ‒ As part of the design process, 3D printing and 
modelling have become essential for building prototypes and lightweight designs 
and allows companies to translate simulations into reality. 

 Augmented Reality ‒ AR is the final frontier in the Industry 4.0 paradigm. Current 
uses include selecting parts in warehouses and visualising possible design options. 
In the future, it can definitely be developed to provide real-time data and 
information for workers. 

Industry 4.0 technologies also enable improved operations. In different stages of the value 
chain ("plan", "source", and "make"), various physical-to-digital and digital-to-physical 
connections can transform planning, support, and factory operations. 
Digitalised production will result in a wide range of changes in production processes, 
outputs and business models. Automation of the production process, transfer of product 
data and the use of configured robots means that a number of different products can be 
produced in the same production plant. Such adjustments will enable the production of 
small batches, even individual unique items, due to the possibility of fast configuration 
of machines in order to adapt to customer specifications and additive production. 
Flexibility also encourages innovation, because prototypes or new products can be 
produced quickly without complex new tools or the preparation and installation of new 
production lines. Digital design and virtual modeling of the production process will 
reduce the time between product design and delivery. Data-based supply chains can 
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speed up the production process by about 120% in terms of time required to deliver 
orders and by 70% in terms of time required to place products on the market. Importantly, 
the various effects of Industry 4.0 can increase productivity. By applying advanced 
analytics in predictive maintenance programs, manufacturing companies can avoid 
machine failures and reduce downtime by an estimated 50% and increase production by 
20% [11]. 
Industry 4.0 is on the rise and will have a significant impact on the complete 
transformation of the industry, as it represents progress in three areas [12]: 

• digitization of production information systems for production management and 
planning, 

• automation systems for obtaining data from production lines and using machines, 
and 

• connection of production plants into a complete supply chain (automatic data 
exchange). 

Today we are surrounded by things we call smart, like smartphones, smart watches, 
smart homes, smart cars, even cities are turning into smart cities. The adjective "smart" is 
used in various contexts. In some cases, this refers to a stand-alone device that is 
enhanced by additional features that support multi-platform communication and 
enhance its capabilities, second to networks of interconnected devices, third to memory-
equipped products, and last but not least, emerging concepts (smart factories, smart 
cities, etc.) [13].  
The term smart factory is used by scientists to describe their visions of the future of 
manufacturing [13]. There are several other terms for them: U-factory (ubiquitos factory) 
[14], real-time factory [15], factory-of-things [16], and an intelligent factory of the future 
[17]. 
The key characteristics of the U-factory, which is designated as a synonym for the smart 
factory, are transparency of information, autonomous control and sustainable production 
[18]. Real-time factories are characterized by the ability to establish real-time 
communication and interaction with the environment in which relevant production 
information is decentralized [15]. The factory of things coincides with the concept of the 
Internet of Things. The Internet of Things is perceived in this vision as an open network 
of connections of things (various devices) equipped with sufficient computer and 
communication capabilities to enable independent work without direct human 
intervention [19]. 
In addition to the positive aspect of Industry 4.0, which represents the value creation 
effect, one should be aware that technological changes have a great impact on employees 
in the organization. The use of technologies in production organizations changes the 
organization of work and has a significant impact on their qualifications [20]. Workforce 
growth is expected in the future is expected to increase demand for jobs of hardware 
operators, software maintainers, hardware maintainers. The number of jobs with a high 
level of complexity will also increase, resulting in the need for a high level of education. 
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Production processes in an organization become more complex, which inevitably leads 
to an increase in jobs with higher education and the cessation of the need for jobs with 
lower qualifications [21]. 
Production paradigms have always been shaped from different aspects - sociological, 
economic and technical [22]. Sinsel et al. [23], and Magone [24], stated that in Industry 4.0 
the technological perspective is the main perspective. There are some studies on the 
economic outlook, such as the cost analysis of smart factory efficiency [23]  and the 
productivity studies of smart factories [25], [26]. 
The goal of smart factories, however, is not only economic, such as reducing costs and 
increasing productivity, but also deals with the human and sociological aspects of the 
new paradigm brought by Industry 4.0 [27]. The development and increasing application 
of smart technologies in the organizational environment have implications for social and 
economic change and the opening of new social and ethical issues. 
 

Lean management 
 
The lean concept has its roots in manufacturing, especially in the automotive sector 
through the Toyota Production System (TPS). Over the last decade, lean has expanded 
beyond manufacturing to become an improvement methodology, first in the service 
sector and, more recently, in public sector organizations demanding improved efficiency 
and customer value. 
Lean is a philosophy that uses tools and techniques to create and change culture in order 
to implement good process/operation improvement practices that reduce waste, 
improve flow, focus more on customer needs, and support a process view. Lean 
implementation should ideally include a program of continuous improvement that is 
more diverse and encompasses all visible change of the organization over a longer period 
of time. 
Lean is also defined as "A systematic approach to identifying and eliminating waste 
(activities that do not add value) through continuous improvement, so that the product 
is produced after customer demand in pursuit of perfection" [28]. 
Lean is associated with speed, efficiency and elimination of wastes. The planned result of 
the lean is to increase the speed of each process while reducing dissipation in each of its 
forms. The greatest benefit of lean is the ability to spot opportunities to reduce costs and 
cycle times where they have never been seen before. Lean is based on reducing costs, not 
on raising prices or reducing services. 
A lean organization is defined as a customer-oriented organization, committed to 
continuous improvement, and has an efficient infrastructure, a culture that resists waste, 
and a strong commitment to perfection. A lean organization consistently meets or exceeds 
all of its key success measures. It invests in its resources only where there is a clear 
financial advantage [28]. 
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In essence, lean thinking encompasses five steps to improve the chosen process: value, 
value flow, flow, pull, and perfection. Therefore, lean is often described through these 
five basic principles (Fig. 2). 

 
Figure 2. Basic principles of lean  

1. Determine the value desired by the customer. Eliminating waste in every aspect of 
the business provides real value for the customer. This requires a good 
understanding at each level of the organization of who the customer is and their 
complex requirements. 

2. Identify the value flow for each product or service by providing that value. The 
flow of value through the end-to-end business process that provides service to the 
customer. Strive to remove elements that do not add value from this value stream. 

3. Provide flow and make the product-service flow continuously. Standardize 
processes around best practice so that they can run smoothly, freeing up time for 
creativity and innovation. 

4. Introduce "pulling" to provide activities through each phase of the process, as 
dictated from the end of the value flow. This means that movement and activity is 
activated only by customer demand and is related to customer needs (Kanban). 

5. Manage towards perfection, so that values that do not add value are removed from 
the value chain, and the number of steps, time and information needed for the 
customer is constantly declining. 

Lean transformation is the holistic application and maintenance of lean principles, 
strategies and methodologies for every process and system within an organization. Lean 
principles are based on highly developed techniques to reduce waste and respect the 
people working in the process. These principles have been successful and effective in 
every industry in which they have been applied. Lean transformation means improving 
the way we deliver value to the customer. To achieve this, it is necessary to identify 
activities that do not add value and take immediate action to eliminate them. This means 
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that people need to learn to notice spoilage and become aware that these are unnecessary 
losses for everyone. 
 

Correlation between Industry 4.0 and lean management 
 
Several authors state that lean management is a prerequisite for the successful 
introduction of Industry 4.0 solutions [29], [30], [31]. Wagner et al. [32], as well as Pokorni 
et al. [33] indicate that lean processes can be stabilized and improved by the application 
of Industry 4.0, while Rüttimann et al. [34] emphasize the ability to improve the flexibility 
of modern lean production systems. Kolberg and Zühlke [35] state that Industry 4.0 can 
improve lean management. Mrugalska and Virvicka [36] support the claim that Industry 
4.0 and lean can coexist and support each other, and Vogel-Heuser et al. [37] rejected the 
view that there is a contradiction between Industry 4.0 and lean management. Moreover, 
Industry 4.0 can help overcome barriers to lean implementation [38]. 
When it comes to the combination of lean management and Industry 4.0, terms such as 
"lean 4.0", "lean automation", "smart lean manufacturing" and "lean industry 4.0" are used 
in the literature. Most authors confirm the compatibility of lean management and 
Industry 4.0 [39], which can be explained by similarities of objectives, such as complexity 
reduction, central pillars, lean principles, and a common ground (Fig. 3). 

 
Figure 3. Similarities between lean management and Industry 4.0 

Accordingly, both paradigms are managed decentrally. Kanban in lean management as 
well as self-organizing systems in Industry 4.0 distribute responsibility in subsystems 
[29], [40]. Moreover, lean management and Industry 4.0 focus on the key role of 
employees [29]. 
Manufacturers who want to optimize their business must understand the interaction 
between traditional lean management and Industry 4.0. Numerous operational 
excellence programs show that companies holistically generate synergies by applying 
lean management and Industry 4.0, rather than independently. In most cases, the 
integrated application of lean management and Industry 4.0, called Lean Industry 4.0, is 
the most efficient way to reach the next level of operational excellence [41]. 



 
 

95 
 

Manufacturers who have successfully implemented Lean Industry 4.0 can reduce 
conversion costs by as much as 40% in five to ten years, which is significantly better than 
the reductions covered by the independent introduction of lean or Industry 4.0. Greater 
cost reductions are in many cases achieved by technologies that improve plant processes 
and structures (for example, by scheduling optimizations). However, less than 5% of 
manufacturing companies have reached a high level of maturity in Lean Industry 4.0. 
(Fig. 4). Also, companies that used an integrated approach reduced costs related to poor 
quality by 20% and inventories by 30%. 

Figure 4. Lean Industry 4.0 expands the opportunities for operational excellence 
and revenue growth 

 

Conclusion 
 
For decades, manufacturers have been following lean principles to improve their 
business. The lean approach serves as the foundation for operational success, more 

efficient management and continuous improvement, so the future of lean management 
with Industry 4.0 is becoming a central issue. Numerous studies suggest that with 
technical and technological advances, lean and Industry 4.0 have become inseparable. 
Applying the right combination of solutions from lean and Industry 4.0 can increase 
efficiency, productivity and reduce operating costs. 
Both lean management and Industry 4.0 support operational excellence goals. The basic 
idea is to maximize customer value while minimizing waste. The harmonious 
combination of Industry 4.0 and lean is a step towards greater competitive advantage for 
companies. Industry 4.0 allows manufacturers to put themselves in a better position to 
meet changing customer requirements. No matter how fast or slow companies implement 
the Industry 4.0 model, its principles will shape the manufacturing world of the future. 
Lean is a concept that has been improving productivity and user experience for years. 
Lean principles / management are focused on improving productivity and are user-
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centered. With Lean Industry 4.0, continuous improvements can be tracked, as real-time 
data access is enabled. This provides manufacturers with efficient process management 
and implementation. The basic idea of the Industry 4.0 concept is to use emerging 
technologies to keep business and engineering processes deeply integrated. In this way, 
production is realized in a flexible, efficient and sustainable way with consistently high 
quality and low costs. 
With Industry 4.0 enhancements, such as the integration of IT-OT (information 
technology systems - operational technology systems), IoT, IIoT and advanced data 
analysis, organizations have a clearer understanding of the entire value chain to learn 
about lean enhancement opportunities and ultimately gain a competitive advantage. will 
continue to be the foundation for the Industry 4.0 environment, and its fundamentals aim 
at operational excellence. 
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INNOVATION MANAGEMENT IN RURAL ENTERPRISES 
 

Radivoj Prodanović16; Jovana Gardašević17; Moamer Softić18; Radovan Vladisavljević19  
 

Abstract 

Neglecting the aspects of introducing and managing innovations can negatively affect 
the competitiveness of SMEs, and ultimately their survival may be endangered.  

The aim of this paper is to investigate the way of innovation management and to identify 
the accompanying problems of domestic rural enterprises.  

A case study was used, and within it unstructured in-depth interviews, in the case of two 
small rural enterprises.  

Successful innovation management includes several separate dimensions, which are 
interconnected, and relate to the planning of innovative activities, organization, business 
networking, innovative processes and learning. This means that an innovation strategy 
is necessary in which the scope and content of innovations are presented. The observed 
enterprises do not have a clearly defined innovation strategy, but we noticed the presence 
of innovative components. The success of the innovation process in rural SMEs depends 
on several factors, the most important of which are: be aware of the importance of 
innovation, business connections and networking, financial resources, know-how, 
innovation climate, type of activity, risk aversion, creativity and quality of key people, 
knowledge and experience and finally the decision to start innovative processes. The 
organizational chart determines whether there is capacity for innovation and training of 
employees in the function of encouraging innovation.  

The main problems are what and how to innovate in low-tech production, which is quite 
sophisticated, and how to manage innovation in SMEs in the absence of resources and 
knowledge. It can be said that in domestic rural SMEs, innovation policy is more 
unconscious than planned activity. 
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Introduction 

 
Entrepreneurs, who do not attach importance to the aspect of innovation management, 
and are still faced with fierce competition and open markets, can get into a crisis situation. 
In order to prevent a crisis, they must devise something else in their business strategy, in 
order to gain or maintain a competitive advantage. [1]. Innovation is seen as a matter of 
survival of small and medium-sized enterprises (SMEs) [2].  

The most cited authors, who dealt with the issue of innovation management, think that 
less successful companies do not pay enough attention to the most important aspects of 
innovation management [3,4,5]. 

The Republic of Serbia ranks 62nd in the innovation index in 2017 out of 130 countries 
included in the survey. In Europe, we are at the bottom of the table (36th place), and in 
the region, only Albania and Bosnia and Herzegovina are worse than our country in 
terms of the degree of implementation of innovations. It is optimistic that the innovation 
index improved by 4 places compared to the previous year [6]. The Global Innovation 
Index shows that it is a low level of competitiveness and innovation of domestic 
companies, but also a small and underdeveloped market contributes to a low overall 
score [7]. Furthermore, the low level of innovation mainly indicates the lack of 
cooperation between companies and insufficient investment in research and 
development. Recent research also points out a lack of innovation management capacity 
as a process. Entrepreneurial initiative and cooperation of economic entities with research 
institutions are at a low level. 

It seems that the issue of introducing innovations in SMEs, including rural enterprises, 
has not been given enough attention by domestic researchers. In the last decade, some 
research on innovation management has been conducted internationally. Recent articles 
include research on how firms cope with innovation management [8], how the Bessant-
Tidd innovation management model is applied in practice, and how innovation processes 
are managed in the global economy [9].  

 
The importance of Innovation in Modern Business  

 
The word "innovation" comes from the Latin noun innovation, whose verb form is to 
innovate or "do something new" [3]. The founder of the innovation paradigm is 
considered to be Joseph A. Schumpeter, who as early as 1911 interpreted innovation in a 
business context as an attempt to gain a competitive advantage. He saw that meeting the 
needs of the market / consumers is crucial and that the market is a measure of the success 
of economic entities. Entrepreneurs are looking for opportunities in the form of 
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production of new goods and services, introduction of technologies, market discovery, 
supply chains, new organizational structures or various combinations of these factors 
[10].  

The prevailing definitions see innovation as a process in which management can accept 
new ideas, but above all it must be focused on choosing the right idea and finding the 
right way to apply it. There is a clear consensus in the scientific literature on innovation 
as a necessary phenomenon for maintaining the competitiveness of enterprises. The main 
drivers of innovative activities are global competition, turbulent and dynamic market, a 
rapidly changing world (changes in fashion, tastes, trends), demand for profit growth 
and wages, demand growth [3,5,11]. 

Incremental innovation (product improvement, cost savings, efficiency) dominates in 
small and low-tech enterprises (often rural enterprises) [12]. Radical innovations, 
including product, marketing and organizational innovations, are primarily associated 
with large companies. In addition, it is believed that SME innovation is closely linked to 
the innovation capacity of leaders, because unlike large companies, SMEs do not have to 
use large resources and success depends more on the individual than on the collective 
effort [13].  

Hack et al. (2012) identified a positive impact on the management of an innovative 
product portfolio in family management companies, because different generations and 
knowledge are involved. Decision making is fast and intuitive. In contrast, innovation 
can be negatively affected by risk tolerance (risk aversion in different generations), 
relationship problems and social capital for innovation, including external knowledge 
and the like [14]. 

Research shows that the frequency of innovation is low in rural enterprises. Also, key 
barriers were identified, primarily economic (lack of resources), market (marketing 
capacity, barriers to entry), knowledge (skills, product development) and regulation 
[15,16].  

 

Innovation Management Framework 
 
Innovation management is a complex process, and the main problem is not the lack of 
ideas, but the ability to lead to successful innovations [4]. 

Rothwell and Zegweld (1985) proposed an interactive model of innovation, according to 
which innovation arises from the interaction of market, organization and research, 
including internal and external links [17]. Chesbrough (2003) in turn introduces the 
concept of open innovation into the model and links innovation to corporate strategy, 
suggesting that innovation is a complex process in which the current internal system 
(closed innovation) must be replaced by numerous actors and links in the downstream 
and upstream supply chain. [18]. Networking and open innovation are opportunities for 
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low-tech and small and medium enterprises, ie overcoming barriers due to lack of 
resources, access to technology, money, knowledge, etc. [19].   

The framework for successful innovation management, which we use in our research, 
was developed by Tidd and Bessant, and is presented below. 
 
 

Scheme 1. Innovation Management Framework 

 
Source: [3] 

 
Based on the theory, we can say that in the long run, the most adequate measure of 
innovation management is the one that expresses the growth of the company through 
turnover or profit. 
 

Methodology and Research Sample  
 
To realize the goal of the research, we conducted unstructured in-depth interviews in two 
small rural enterprises. Ametowobla et al. (2015) point out that the phenomenon of 
innovation should be studied, not only from a quantitative perspective, but also from a 
new perspective, why and how to innovate [20]. 

The choice of company is based on four principles. First, it had to be a company located 
in a rural area from agriculture or food business. Second, the company had to have 
experience in applying innovation, and third, it had to be in the SME category. The fourth 
condition was that one company be stable and operate for many years, and the other is a 
relatively young company (up to 3 years). As the research did not tend to be 
representative in terms of generalization, the number of enterprises was not of primary 
importance. 
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In the introductory part of the interview, general questions were asked, and in the main 
part, questions related to the above categories. The interviews were conducted in October 
2020. 

Company A is more than 30 years old, and is engaged in the production and processing 
of agricultural raw materials. The average turnover is between 2-2.5 million euros, of 
which about 50% is the sale of primary products and the same amount is earned from the 
sale of processed products. The company employs an average of 20-25 people. The 
biggest innovation was the product of special taste, which increased the total turnover by 
more than a third. The product itself was nothing new, and in fact it was made for home 
use for decades. Although the product has been on the market for more than ten years, 
attempts have been made to imitate it, but due to the demanding technology, this was 
not possible. Then, a few years later, a new product was made, which had never been 
represented on the domestic market before. Unfortunately, this did not work. 
Competitors with similar products entered the market fairly quickly. 

Also, the company has devised several minor innovations, namely continuous product 
improvement (different flavors, packaging) and new products. In order to build a more 
profitable and stable business, various innovations were tested, including entering 
another sector. At the same time, there was a recession and the company encountered 
great difficulties, which drastically endangered the business and threatened bankruptcy. 
The company is currently developing a range of new products from existing raw 
materials. 

Given the number of innovations, economic indicators and business stability, company 
A can be considered a relatively successful innovator [21]. 

Company B was founded in 2017 as a family, employs 5 people and is engaged in wine 
production. The turnover of the company is between 60-70 thousand euros a year. The 
business model of the company is based on brand and marketing. The primary 
innovation was to enter the market with wine of specific packaging. Another 
characteristic of the innovation was the novelty in its basis (aromatized, autochthonous 
wines). Third, entry into the foreign market was achieved, where consumers were 
introduced to wine, which they had not previously attached importance to. This means 
that a new market and an innovative product have been created. For the founders of the 
company, consuming the original version of the product was related to their childhood. 
The company is seen in the future as oriented to foreign markets. Given the nature of the 
company's innovation and the fact that at the time of this research it had an intense pace 
of innovation, the company can be considered innovative.  
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Research results 
 

Innovation is considered an important part of everyday activities in both companies and 
is not considered a factor that requires special postulation. However, innovation 
strategies do not exist in writing, nor are they based on a thorough analysis of the 
environment. The question of innovation strategy caused misunderstanding among both 
respondents.  

However, we were interested in whether companies have some elements of innovation 
strategy, as a segment of business strategy. There was a difference between the two 
companies. 

Company B has conducted and continues to conduct foreign market analysis (including 
positioning). Atypical for SMEs was that the manager of company B clearly expressed the 
attitude inherent in the leadership strategy, that they always want to be one step ahead 
and to have original products. The company has clearly articulated what and why it is 
doing. As the clear commitment to the foreign market has already been pointed out, a 
business model based on networking has been devised. The company owns the brand, 
coordinates the value chain and the market, but everything else is up to the partner 
companies.  

It can be concluded that, although Company B does not have a clearly formulated 
innovation strategy, their activities are still based on strategic principles. Also, the 
company forms and redefines the work plan by constantly reacting to the situation in the 
environment. Janićijević (2013) states that SMEs and family businesses often have equal 
structures and good communication, so the need to design a strategy is less [22].  

Based on the response of the manager of company A, a part of a strategy can be glimpsed. 
Namely, production efficiency is at a high level, as well as sales on the domestic market. 
The interlocutor points out that they are aware of their strengths and competencies, but 
he also admits weakness in marketing, sales and looking for money, so they considered 
hiring someone. 

Company A does not have a clear innovation strategy, because it does not have an 
elaborate business strategy. The original idea was to produce a quality assortment from 
our own raw materials. The current question is how to move forward - half would like to 
continue their education, but half would like to continue their current practices. One part 
of the decision maker is stuck in history and emotions, and the other part carefully 
considers the product portfolio, which brings relatively more benefits. 

As we realized that the respondent has a skeptical attitude about organic products, we 
asked a provocative question: Since you have the skills and knowledge, maybe organic 
production is a trend to follow? The answer of the interlocutor was negative, with great 
distrust towards the system of organic production. Our respondent states that agriculture 
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is associated with relatively high risks and that the opportunity for earnings is very often 
small, and the risk of buying products is especially present. 

In terms of strategic choice, Company A introduces gradual innovations, constantly 
monitoring the domestic market, and also abroad in order to create ideas. Connecting 
and networking enable the creation of business models to compensate for deficiencies in 
production capacity, knowledge, marketing, etc. [23].  

Glavni problem preduzeća A su finansijske poteškoće u primeni novih ideja, nisu dobri 
u marketingu i izlasku na druga tržišta, niti umeju da pozajme novac.  

However, we wanted to find out a more precise position regarding networking with 
other businessmen. To the question: did you perhaps think about changing the business 
model and more intensive cooperation through the network of manufacturers, we 
received the answer that they do not have a final position on that. The respondent points 
out that there were attempts to join the cooperative in the 2000s, but this was thwarted 
by individuals. Company A cooperates with the Institute for Food Technologies - FINS 
Novi Sad, than with producers in the district, but they also attend various trainings and 
seminars. It can be said that, although the company cooperated, it was more a coincidence 
than the result of planned activities. 

The way in which Company B operates differs greatly from Company A in terms of 
business relationships. It is important to emphasize here that they have created a brand 
and have a market, but also the entire production and marketing process is networked. 
The interviewee said that if you want to achieve something and be one step ahead, then 
you have to draw knowledge from different sources. He also emphasizes that they 
communicated with various manufacturers and gathered a lot of information. For 
example. connecting with the bottle manufacturers, resulted in a nice look of the bottle. 
The respondent sees innovation as a huge opportunity, which can generate additional 
profit in the future, because in addition to funding, it is also a huge marketing and 
advertising efforts, which in turn create new contacts and open new opportunities. 

The importance of contact networks is best illustrated by the fact that the respondent 
gives priority to connecting and networking, ie. membership in some unions or 
international clubs. For example, during a stay in the sauna with a friend the designer, 
the respondent says that he came to an acceptable bottle design through conversation. 
Then the idea was born to create a brand called ‘Chicha’. They felt that the name could 
be easily remembered and win over consumers, which later turned out to be correct. 

We examined how new products develop from idea to successful marketing and what 
the problems are. A study by Souder and Jenssen (1999) shows that the lack of effective 
implementation mechanisms has led to the failure of innovation, even when it came to a 
good idea and a strong strategy [24]. 
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The respondent from company A said that they do not have any written innovation or 
description of the production process of the new product, but they manage the entire 
production process in a regular way. The application of the new idea is fast and efficient, 
because, as a rule, decisions are made quickly in the family business. As innovation is a 
gradual process, it is realized ad hoc, depending on how much time and money there is. 
As a rule, innovations are based on existing technology, ie what can be produced in one's 
own factory. 

On the other hand, the respondent points out that the problem is that everyone is quite 
busy and there is simply no time for major innovations. Christensen (2013) says that 
preoccupation with daily business commitments, as well as uncertain innovation and an 
uncertain market, clearly characterize the effect of the innovator dilemma [25]. 

Furthermore, the interlocutor estimates that there are no technical problems with the 
innovation process. Obstacles are risk taking, low financial capacity and placement of an 
innovative product. At the same time, taking risks plays an important role, and that is 
going through the former almost bankruptcy situation, which made the company more 
prudent. Innovation processes are also influenced by attitudes, such as conservatism and 
lack of financial resources to implement new ideas. In the process of implementing 
innovations, a problem with production capacities was identified, where faced with 
increasing demand, the company could not produce more. For the manager of company 
B, innovations are the basis of business. All activities are focused on market research and 
communication. This is how the business concept was set, which attaches importance to 
innovations, but it is not formalized. Ideas are generated through social networks and 
through monitoring competitors and consumers. 

Although communication and relationships are fairly informal, product development 
and production are coordinated, characterized by strong contracts, the introduction of a 
quality management system and financial discipline. Project management and team 
communication software is used, and preparations are also being made for the 
implementation of ISO 9000, which requires business descriptions. Enterprise marketing 
is characterized by the use of channels, which are unusual for SMEs, especially rural 
enterprises, great creativity and courage, among other things. Marketing is based on the 
use of influencers, social media, etc. Interviewees from Company A revealed to us that 
the organizational structure supports innovation, and communication is fast. Among 
other things, he said that everything is interconnected into a coherent whole, for example. 
we test products on our employees. At the same time, the family business model can be 
an organizational obstacle, because attitudes are different, but differences are not 
resolved by forced decisions, but by consensus. The co-owner is a conservative and does 
not accept so many innovations, primarily due to the inappropriate business 
environment. Others are more determined to introduce new products and brands. 
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The obvious strength of a company is the strong connection and communication between 
its members, as well as the communication between employees and management. It has 
been found that if ideas do not receive sufficient support in the form of innovation, 
motivation may decrease. 

Two aspects of innovation are quite important, namely the management of the 
organization and the quality of key people [26], which is the case in this company. 

The management of Company B is characterized by the fact that they have engaged in 
several different activities in the past, including those not related to rural 
entrepreneurship. The interviewee could not keep to the question of organization, and 
states "we are so small, we are a family, decision-making is fast, the structure is flat - 
communication is constant, etc. The length of working hours is not being considered, the 
activities are going according to plan. " 

Although it is a small family business, business obligations are divided. The respondent 
is in charge of managing the production process and marketing, while his sister is in 
charge of administrative and legal affairs. 

Learning implies the ability of the organization to analyze the resulting innovations, 
evaluate them in context and adopt new knowledge. Both companies acknowledge that 
learning from successful and unsuccessful innovations is continuous. 

Company A manages customer feedback in order to increase product sales. Formal 
training takes place in such a way that whoever wants, is sent for training. However, the 
respondent says that basic learning is daily from processes and feedback, but also from 
external sources. 

 

As the respondent mentioned the topic several times during the conversation, it can be 
assessed that there are problems in learning and accessing information. He points out the 
problem of lack of knowledge about finding “cheap” money and how to break into other 
markets. ”Although the company had successful innovations, it also had crises, which 
affected production efficiency and financial discipline, but reduced risk aversion. 

In the case of company B, the respondent emphasizes that books and magazines, as 
sources of knowledge, are secondary and, above all, it is important to learn from the 
external environment, but to conduct self-routine training. The respondent states that he 
attends trainings in strategic management, from where he received contacts and 
knowledge, which also generates new business ideas. Learning takes place strongly from 
the external environment, as well as through networks, but also from experience. 
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Discussion 
 
Although neither company has a formal innovation strategy, the presence of innovation 
strategy components has been observed in both companies. Innovation activities are 
determined by the business strategy, which in company A is focused on production, with 
less risk, and in company B marketing, with more risk. Since there are several decision 
makers in company A, they are made by consensus, which can complicate the decision-
making process, which is not the case with company B. 

The results suggest that both companies are networked and connected. Both companies 
point out very directly (company B) or implicitly (company A) that networking is an 
opportunity for SMEs to make up for scarce resources and knowledge, etc. Company A's 
network is characterized by formal connections, which is probably related to a 
conservative approach to the business model, previous negative experiences, lack of 
knowledge about cooperation. The business model of company B is based on networking, 
which is the result of the desire to increase the value of production and enter the foreign 
market. 

In terms of process management, although not done according to written procedures, the 
procedure is obvious. The generation of ideas by company A is based mainly on 
knowledge from the external environment, while company B has a wide network (social 
networks). The process of generating and selecting ideas is not formally described. 
Company A's marketing focus is on the domestic market, while Company B focuses on 
the foreign market and e-commerce. Innovation management is strongly linked to a 
company’s vision, risk-taking and strategy. Company B does not take risks in terms of 
the existing market, which allows it to focus on new ideas and new markets. While 
Company A considers it necessary to maintain the existing customer network and 
economic stability, and if there is an opportunity to engage in moderate innovation. 
Company A works when it has money, and company B asks for money to invest and 
earn, which is related to risk-taking, personality and vision. It notes the management of 
innovative projects in product development and marketing, where Company A relies 
primarily on internal knowledge, customer experience and the existing retail network, 
while Company B manages product development online, including a wide range of 
different parties and relying heavily on monitoring trends. 

There are many ideas in both companies, new products are being developed and 
organizational structures are providing support. The organizational climate of both 
companies is good, it supports innovations, decision-making is fast. 

We cannot assess which company has achieved better success in employee training. Also, 
the process of learning from the external environment was identified in both companies, 
and the effects are different and depend on previous experience, business strategy, key 
people, etc. Company A focuses on the internal market, learns from its own processes 
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and experiences, while Company B learns from its own processes, but primarily through 
networks and following trends. 

Conclusion 
 

Company A, which has been operating for a long time with a larger number of 
employees, a solid customer base, and well-established distribution channels obviously 
has different approaches to innovation than Company B, which is still developing, with 
lower turnover and smaller number of employees. The role of key actors and previous 
experience cannot be underestimated in innovation management, nor can the decline in 
risk aversion of Company A due to experience during the economic crisis. The main 
problems are what and how to innovate in low-tech production, and how to manage 
innovation in SMEs in the absence of resources and knowledge. Small and medium-sized 
rural enterprises do not manage innovations as planned. Of course, they manage 
innovation more unconsciously, and the processes are informal.  
 
The most important result of the research corresponds to the modern approach to 
innovation management, according to which successful innovation management 
includes several separate dimensions, which are interconnected, and relate to the 
planning of innovative activities, organization, business networking, innovative 
processes and learning. Successful innovation management contributes to overall 
performance. This means that an innovation strategy is necessary in which the scope and 
content of innovations are presented, which is determined by the business strategy. The 
observed companies do not have a clearly defined innovation strategy, but we noticed 
the presence of innovative components.  
 
The success of the innovation process in rural SMEs depends on several factors, among 
which the most important are: be aware of the importance of innovation, business 
connections and networking, financial resources, know-how, innovation climate, type of 
activity, risk aversion, creativity and quality of key people, knowledge and the experience 
and finally the decision to launch innovative processes. The organizational chart 
determines whether there is capacity for innovation and training of employees in the 
function of encouraging innovation. 
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EFFICIENCY EVALUATION OF BANKING SECTOR BY USING 
THE NON-PARAMETRIC DEA METHODOLOGY 
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Abstract 
 
This article analyses the application of the non-parametric DEA (data envelopment 
analysis) in evaluation of the performance and efficiency of commercial banks.  
Banks are important financial intermediaries of any national economy. The evaluation of 
banking efficiency and performance is vital, especially in developing bank-based 
countries with underdeveloped financial systems, due to its strong and positive 
relationship with financial growth and stability. Banks’ efficiency measurement gives 
insights and valuable information to stakeholders, creditors and policymakers.  
The main objective of the research is to provide with an extensive literature review of 
DEA application in the banking sector and give guidance for future research in this area. 
Furthermore, the goal of this article is to present and thoroughly elaborate the DEA 
methodology (its main application, strengths and limitations) and to raise awareness and 
knowledge of scholars, practitioners and policymakers on how to measure banking 
efficiency.  
The author has covered and presented the most cited articles and studies of bank 
efficiency measurement with DEA application in global terms, ever since DEA’s 
introduction by Charnes, Cooper and Rhodes in 1978.  
 
Key words: DEA, data envelopment analysis, banking sector, commercial banking, non-
parametric method, relative efficiency 
 
 
 

Introduction 
 
A well- functioning financial system is fundamental to every modern economy and 
commercial banks play the crucial role of intermediaries in each financial system. Their 
crucial role is to transfer funds from depositors to borrowers in both upturns and 
downturns. 
The stability of the financial system of a country depends on the stability of its banking 
system, thus making the banking system the pillar of stability. This contributes to the ever 
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growing interest from academics and scholars in researching the banking systems. 
Notwithstanding, the banking systems of developing countries have been an even more 
attractive area for research, considering their central and dominant role and large share 
in the total assets of the financial system [1]. 
The great interest and focus on measuring efficiency of commercial banks is due to the 
fact that efficiency is a success indicator and a performance measure that can evaluate 
certain production units [2; 3]. Additionally, only by measuring efficiency and 
productivity, and separating their effects from the effects of the production environment 
can we explore hypotheses concerning the sources of efficiency or productivity 
differentials. Identification of sources is essential to the institution of public and private 
policies designed to improve performance. 
In our paper we describe the leading non-parametric method Data Envelopment Analysis 
(DEA) and we present its application in efficiency evaluation of banking sectors 
according to recently published studies in this area. 
The paper is structured as follows: Section 2 gives a short overview of standard DEA 
models and the concept, its history and the theoretical background, Section 3 presents the 
most important application of the DEA methodology in efficiency measurement in the 
banking sector worldwide and Section 4 opens a discussion on the benefits and 
limitations of this methodology and concludes this paper. 
 
 

Data Envelopment Analysis (DEA): the concept, history and theoretical 
background 

 
Data Envelopment Analysis (DEA), also known as frontier analysis, has been developed 
and introduced by Charnes, Cooper and Rhodes in 1978. A “natural starting point” was 
[4]’s seminal 1957 paper on concepts of efficiency and their computation, whose richness 
of ideas has been further developed by [5] [6]. Furthermore, [3] adds [7] as a basis for the 
DEA methodology as well.  
DEA is a non-parametric methodology, an econometric frontier approach that has grown 
into a powerful, quantitative, analytical tool for measuring and evaluating efficiency that 
has been successfully applied in many contexts and industries worldwide in order to 
evaluate the performance of complex entities referred to as Decision Making Units 
(DMUs). What is crucial in data envelopment analysis is that the organisational units to 
be assessed should be relatively homogeneous.  
DEA is a “data-oriented” linear programming-based approach that converts multiple 
inputs to multiple outputs for evaluation of DMUs [3].  [8] refer to DEA as an “efficiency 
measurement technique without parameters”.  
Frontier methods are those in which an efficiency frontier is used to classify the different 
DMUs. “The efficiency frontier is based on real observations and only the cases of best 
practices belong to it. All DMUs that are not on the frontier are considered inefficient” 
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[9]. The focus in DEA is not on estimation on the average production function used by all 
units analysed but rather to identify the best practice units (DMUs), i.e. the relative 
efficient units, so that the best practice frontier is constructed and all analysed DMUs are 
related to the frontier [10].  
DEA can be applied to banks, hospitals, police stations, tax offices, defence bases, schools, 
insurance companies, libraries and even university departments. This technique is 
successfully applied to both profit and non-profit making organizations, which is one of 
the reasons for its major popularity in the last few decades. As opposed to regression 
analysis, DEA can handle multiple inputs and outputs [11]. Furthermore, [3] states that 
the main reason DEA is getting so much attention and application is in its minimal 
requirements and minimal assumptions about how the factors of production relate to 
each other and “assessment by DEA relates to ‘best’ or ‘efficient’ rather than average 
behaviour”. 
The DEA methodology belongs to the Multi-Criteria Decision Aid methods and is used 
to measure the Technical Efficiency of a group of Decision Making Units [12; 13; 14]. By 
mathematical programming, Data Envelopment Analysis as a method for measuring and 
comparison of relative efficiency finds a weighting system that allows inputs and outputs 
to be aggregated and that way, the efficiency scores to be assigned. However, keep in 
mind that we speak of relative efficiency because its measurement by DEA is with 
reference to some set of units we are comparing with each other. The efficiency score is 
usually expressed as either a number between 0-1 and a percentage 0-100%. A DMU with 
a score less than 100% is deemed inefficient relative to other units [3; 8]. DEA as a linear 
programming method for a frontier analysis of inputs and outputs assigns a score of 1 to 
a DMU only when the comparisons with other relevant DMUs don’t prove its inefficiency 
in the use of any input or output, and assigns an efficiency score less than 1 to relative 
inefficient units. 
Various extensions of the main DEA model have been made, and today, the CCR and the 
BCC model are considered to be the basic DEA models. CCR and BCC models were the 
first DEA models to be formulated and all subsequent DEA models have been developed 
from them [9]. These models have been named by the initials of their developers: namely, 
the CCR model is a Charnes-Cooper-Rhodes model, while the BCC is a Banker-Charnes-
Cooper model [15]. Actually, the CCR model has been presented and introduced in 1978 
and in 1984, Banker, Charnes and Cooper introduced the BCC model, which separates 
technical and scale efficiency [8].  
The main difference between these two basic models is the built-in assumption: namely, 
the CCR model is built on the constant-return-to-scale (CRS) assumption, whereas the 
BCC model focuses on the assumption of variable-return-to-scale (VRS) activities [16]. 
According to [17], there are a total of 4 different DEA models: the two models for CRS 
and VRS, known as the CCR and BCC models, respectively, as well as the input 
minimisation and output maximisation orientations.  
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Application of the DEA methodology in efficiency measurement in 
the banking sector 

 
In the beginning, DEA has been mostly used in efficiency evaluation of non-profit 
organizations, since these cannot be evaluated on the basis of traditional economic and 
financial indicators used for commercial companies. However, its application was 
thereafter spread to other industries [17]. 
[18] have conducted a research of published papers that implemented DEA in different 
areas in the period from 2015-2016, and have found that DEA is mostly applied in the five 
areas: agriculture, banking, supply chain, transportation, and public policy.  
In this paper we focus on the application of DEA in the banking sector, since it has been 
used widely in the banking industry, and is one of the most attractive areas in DEA 
applications [1].  
The application of DEA in banking has received considerable attention in the recent 
literature, i.e. in the past two decades [19; 20; 21; 13; 22; 23; 24].  
There are many studies implementing the DEA model for certain countries ([25]  has been 
investigating the efficiency of the Malaysian banking system; [13] have focused on the 
Macedonian banking system, whereas [23] have focused on the Croatian banking 
system), as well as many cross-country studies (for example, [26] have been investigating 
the efficiency of banks in Croatia, Serbia and North Macedonia; whereas [23] have 
investigated the efficiency in South East Europe).   
Furthermore, there are a few bibliometric studies that analyse DEA studies that revolve 
around different industries or countries. For instance, [1] have performed an analysis and 
visualization of bibliometric data related to 791 DEA articles in banking in the period of 
34 years (1986-2019). Their study goes one step further and they found that the most cited 
10 articles on DEA in banking have been published in three of the five top journals that 
cover the topic of DEA in banking, which are: the European Journal of Operational 
Research, Applied Soft Computing, Management Science, Expert Systems with 
Applications, and Journal of Banking & Finance. They found the most cited article with 
367 citations, which is: “The impact of liberalization on the productive efficiency of Indian 
commercial banks”, published in the European Journal of Operational Research in 1997 
[27]. Their findings (based on the analysis of DEA articles in banking per country, 
Malaysia has the highest number, followed by the United Kingdom and the United 
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States) are in line with the findings of [15], in terms of a lack of studies implementing 
DEA in banking in Europe and especially in the region of South-Eastern Europe.  
[28] have conducted an extensive bibliometric DEA literature review of the literature 
published from 1978 to 2018 regarding the Croatian market and/or written by Croatian 
authors.  
[29] have conducted a comprehensive listing and analysis of DEA research covering its 
first 30 years, from its inception in 1978 to the year 2007.   
In this paper, the main focus is on selected eight papers that implement the DEA 
methodology in banking throughout the world. Namely, two of the papers cover the 
Croatian banking sector [22; 23], one regards the Macedonian banking sector [13], [21] 
investigate the Brazilian banking sector, [30] focus on the Malaysian banking sector, [31] 
analyses the Chinese banking sector, [32] focus on the European banking system while 
[33] evaluate the bank efficiency of the MENA region. An overview of the above 
mentioned studies is given in Table 1. 
 

Table 1: Selected studies that implemented DEA methodology in measuring the 
efficiency of banking sectors 

   

Author Used Input Variables Used Outputs Variables 

Jemrić and 
Vujčić 
(2002) 

Interest and related costs, commissions for 
services, gross wages and other 
administration costs (operating approach). 
 
Fixed assets and software, number of 
employees, total deposits received 
(intermediation approach). 

Interest revenues, non-interest 
revenues (operating approach).  
 
Total loans extended and CNB bills and 
MoF treasury bills (intermediation 
approach). 

Pavković, 
Cesarec & 
Stojanović 
(2018) Inputs: deposits and total equity. 

Loans and income from fees and 
commissions. 

Fotova 
Čiković 
and 
Cvetkoska 
(2017) 

Total deposits (deposits from 
banks and other clients), interest 
costs and operating (non-interest) costs 
(costs for salaries, amortization, 
administrative costs and other operating 
costs) 

Total loans (issued to 
banks and other clients), interest 
revenue and non-interest revenue (fee 
and commission revenue and other 
operating revenue). 

Staub, 
Souza and 
Tabak 
(2010) 

Interest expenses, operational expenses net 
of personnel expenses (proxy for capital 
expenses), and personnel expenses (labor) - 
intermediation approach. 

Investments, total loans net of 
provision loans, and deposits - 
intermediation approach. 
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Sufian,  
Kamarudin 
& Nassir 

(2016) 

Total Deposits, Capital, and 
 Labour.  

Total Loans, Investments, and Non-
Interest Income. 

Gattoufi, 
Sakr & 
Omran 
(2008) 

Non-interest (operating) costs and interest 
costs.  

Non-interest (operating) revenues and 
interest revenues. 

Chen 
(2004) Interest expenses, non-interest expenses Loans, deposits, non-interest income 

Huizinga, 
Nelissen & 
Vander 
(2001) 

Deposits, labor 

Loans, securities, 

other assets  
 

 
[1] state the most cited papers implementing DEA in banking ever since 1978 and these 
are [27; 34; 35]. 

 
Discussion and conclusion 

 
DEA offers many benefits when compared to other efficiency evaluation techniques. First 
and foremost, it can handle multiple inputs and outputs and it does not require certain 
relations, which is not the case when using parametric methods (regression analysis), and 
provides with valuable information for the projection of the inefficient decision-making 
units (DMUs) on the efficient frontier [26].  
Second, it allows the use of multiple inputs/outputs without imposing any functional 
form on data or making assumptions of inefficiency. 
Third, DEA also provides information that enables the comparison of each inefficient unit 
with its “peer group”, i.e. the group of efficient units that are identical with the units 
under analysis [17]. Notwithstanding, the efficiency results from DEA could make 
recommendations to the companies’ management in such a way that they improve their 
efficiency and change and improve their operations [9]. 
However, [36] claim that after four decades of research with thousands of application-
oriented scientific papers, there is little empirical evidence that shows that data 
envelopment analysis (DEA) has really improved the practice of performance 
measurement and benchmarking in real-life non-production contexts. [37] builds on 
these limitations but also highlights DEA as a useful tool for systematic sensitivity 
analysis. [23] have concluded that the sensitivity of the frontier to extreme observations 
and measurement errors due to the basic assumption that random errors do not exist is 
the main disadvantage of DEA. However, according to [16], DEA's advantages (no 
required knowledge of the explicit functional form linking inputs and outputs nor a priori 
determination of input and output weights, the characterization of each DMU by a single 
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result of relative efficiency, the identification of the sources and amounts of inefficiency 
in each input and each output and the proposition of possible improvements to inefficient 
DMUs based on achieved results of efficient DMUs) outweigh by far its limitations [15]. 
Therefore, it seems that the benefits of the DEA methodology outweigh its limitation by 
far.  
In this paper we give theoretical background of this mathematical method and also we 
present its application in the banking sector according to eight published studies in this 
area. 
The goal of this paper is to address these benefits as well as to present the most cited 
studies conducted in the banking sector using the DEA methodology. Furthermore, this 
paper’s aim is to inspire and encourage other academics from the area of South Eastern 
Europe to get to know and get to use this technique in evaluating efficiency in the banking 
sectors in these economies, so that the academia, public and bank management could 
gain new insights into banking efficiency. 
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THE IMPACT OF TECHNOLOGY IN CORPORATE FINANCE 
MANAGEMENT 

Branka Stipanović21  

Abstract 

Technology is a factor that strongly influences corporate financial management as well 
as the performance of all business processes in corporations. A significant technological 
breakthrough in corporate financial management has already been made during Industry 
3.0, which was shaped by the development of information and communication 
technology. Technology within Industry 4.0 has a disruptive impact on business as a 
whole once again, and that process has great implications on corporate financial 
management. The motivation for research stems from the need to adapt corporate 
financial management to the conditions that reflect the digital transformation of business 
and society. The paper presents the impact of Big data analysis and predictive analysis 
on the decision-making process in the field of corporate financial management. 

Keywords: corporate financial management, Industry 4.0, digital transformation, Big data 
analysis, predictive analysis, decision making 

 

1. INTRODUCTION 
 

Technology has always had a disruptive impact on the way business processes are 
performed. In the conditions of digital transformation of the business, which involves the 
management of large data sets and their analysis through data mining and predictive 
analysis, it is necessary to recognize the opportunities and opportunities arising from the 
possibility of applying these technologies in corporate finance management. The aim of 
the research is to determine how modern digital technologies improve the process of 
deciding on investments, financing and distribution of profits in modern corporations. 

After the introductory part, the concept and fundamental components of corporate 
finance management are defined with a special emphasis on the establishment of a 
balanced capital structure of the enterprise. "Data mining" and predictive analysis are 
recognized as key tools that can significantly improve the corporate finance decision-
making process, which is addressed in the third chapter of the paper. In order to produce 
accurate and timely analyses on corporate financing, it is important to choose the optimal 

                                                             
21 Assist. prof Branka Stipanović, Polytechnic „Marko Marulić“ in  Knin,  bstipanovic@veleknin.hr 

 

mailto:bstipanovic@veleknin.hr


 
 

123 
 

model for the implementation of predictive analyses. A particular role in corporate 
finance management is played by the application of forecast analysis and analysis of time 
series. 

2. CONCEPT AND COMPONENTS OF CORPORATE FINANCE MANAGEMENT 
 

Corporate finance management is one of the key disciplines that ensures the long-term 
existence of a corporation in the market. Successful management of financial resources 
ensures stability and economic performance of the business and is in the service of 
successful realization of corporate strategic goals. Corporate finance management means 
ensuring the optimal level of financial resources for the successful operation of the 
enterprise, as well as maximizing returns on invested financial investments (Damodoran, 
2010). 

Corporate finance management is a multidimensional term related to the application of 
the principles of financial management (finance management) in the corporate 
environment. Therefore, in presenting this term, an understanding of the role and 
importance of financial management as well as the specifics of its application with regard 
to the corporate environment involving several interest-influential groups or 
stakeholders whose objectives need to be successfully reconciled and brought into a state 
of equilibrium is essential in order to ensure sustainable corporate growth and 
development, and in accordance with the postulates of corporate shareholder theory 
(Clarke,  2014). 

The function of finance management is present in all types of enterprises. This function 
is becoming more complex in the corporate environment due to the size of corporations, 
and often due to the increasing degree of diversification in corporate governance. 
Additional factors highlighting the importance of a systematic approach to corporate 
financial governance are the increasing connectivity of economies internationally and 
globally as well as the high level of openness of financial flows in international capital 
markets. Financial management or finance management represents a business discipline 
and business process related to "acquisition, financing and management of financial 
assets in accordance with the strategic goals set. The financial management function can 
be divided into three core areas, such as investment, financing and decision-making on 
the management of acquired financial assets" (Wanhorne and Wachowicz, 2005). 

 In the corporate environment, the finance management process is also strongly 
determined by the need to ensure an adequate level of return on investments to business 
owners and shareholders, while ensuring a balance between short-term business 
profitability goals and long-term investment goals supporting the corporation's 
sustainable growth and development strategy (Dudin et u.s., 2014). 
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The interests of individual interest-influential groups (owners, shareholders, employees, 
financial institutions as creditors) to achieve the maximum level of return on investment 
should be the focus of corporate financial managers when making investment decisions 
and capital budgeting. Capital budgeting is a process related to the evaluation of the 
effectiveness of investments in certain investment projects based on the application of 
statistical and dynamic evaluation methods. The most significant value in the assessment 
of the effectiveness of an investment project is the application of dynamic methods that 
take into account the time value of money. In these methods it is possible to count the net 
present value and the internal rate of rentability of the project. Both methods are based 
on a precise forecast of the expected future cash flows of the project.  For net present value 
(NSV), the total (cumulative) sum of the present value of future cash flows is reduced by 
a certain discount (interest) rate in order to determine the cumulative value of the cash 
flows generated in the future in view of the declining time value of money (Blažević and 
Krstinić-Nizic, 2011). 

 The internal rentability rate shows which interest rate (discount rate) results in net net 
current project value (Stipanović, 2017). 

 Comparing the amount of net present value and internal rentability rate of different 
projects allows rationally based financial decision-making based on the principle of 
maximizing financial investments of the corporation. 

With each investment project, it is crucial to determine the optimal structure of the source 
of financing that will be used when closing the financial construction of the project. In 
choosing a source of funding, it is essential to be guided by the indicators of indebtedness 
and financial stability of the project. In addition to financing funds from their own free 
cash flows, equity financing through capital markets is available to corporations, as well 
as traditional debt financing through commercial banks and other financial institutions 
(La Rosa et ir., 2018). 

 When choosing a financing choice, it is necessary to carry out an analysis of the 
sensitivity of the project during different financing models and choose the one that 
ensures the highest value of free cash flows, that is, which least affects the degree of 
indebtedness of the enterprise. 

The third key activity within the framework of corporate finance management is the 
decision to distribute free cash flows achieved over a certain period of time, i.e. during 
one fiscal year. When making this decision, it is necessary to take special care to find 
compromise solutions in the form of an adequate rate of return on shareholder 
investments through the payment of dividends and meeting the strategic development 
needs of the enterprise. Many corporate managers often think shortsightedly in a way 
that focuses too much on short-term profitability goals while ignoring long-term strategic 
development goals. This approach is particularly common in open (Anglo-Saxon) 
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corporate governance systems where the dominant source of external financing is the 
capital market (Brochet et 2015). 

All activities carried out within the framework of corporate financial management are 
aimed at achieving the optimal capital structure of the corporate enterprise. 

The optimal capital structure is a fundamental prerequisite for successfully maximizing 
value for all corporate stakeholders. The optimal capital structure means a balanced 
amount between own and other people's (external) sources of financing in the form of 
loans, loans, but also obligations to suppliers, employees, tax authorities, etc., as well as 
the optimal relationship between long-term and short-term financing of corporate 
business through external sources of financing. 

Indebtedness and financial stability indicators based on the ratio between total liabilities 
and asset value are a significant guidance to shareholders on the level of investment risk 
in shares of individual corporations. "Different levels of exposure to corporate financial 
risk will affect investors to value companies differently through the market price of 
shares. Exposure to financial risk will also affect the evolution of the capital cost rate" 
(Učkar and Urti, 2015:15).  

Corporations with a high degree of indebtedness are considered significantly riskier in 
terms of maximizing value for stakeholders over corporations that have a balanced 
capital structure. The optimal ratio between own and external financing of liabilities is 
considered to be a ratio of 70%, and the lowest acceptable value of the indebtedness 
indicator is 50% (Hodžić and Gregović, 2015). 

 
3. DATA MINING AND PREDICTIVE ANALYSIS AS TOOLS FOR DECISION-

MAKING ON CORPORATE FINANCE MANAGEMENT 
 

Financial data on corporate operations are considered key raw materials or "inputs" that 
are processed, analyzed and evaluated in order to generate knowledge crucial for 
corporate finance management decisions. The basis for decision-making is based on the 
recognition and justification of the observed causal links between the input datasets. The 
advantage of using "data mining" and predictive analysis arises from the possibility of 
processing extremely large data sets ("Big Data Analysis"), which can result in new and 
deeper insights into the nature of causality between certain phenomena in corporate 
finance management (Cheng et u.s., 2021). 

"Data mining can be defined as the process of extracting data, their analysis from many 
dimensions or perspectives, and as a process of compressing information in such a way 
as to identify the relationships between data sets. There are two types of data mining: 
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descriptive, which provides information on existing data and predictively based on the 
application of statistical p value" (Greiner, 2011:1).   

The high degree of automation in data processing that these tools enable is certainly a 
significant step forward in the quality of the basis for making decisions on investment, 
financing and optimal distribution of net profits from the corporate business. 

Large datasets can be successfully analysed thanks to technological advances and the 
development of digital platforms to support corporate finance decision-making. 
Statistical and mathematical algorithms and models and expert systems, such as neural 
networks or decision trees (Greiner, 2011) are used on this occasion. 

By using data mining based on the use of statistical models, one can explain the nature, 
direction and statistical significance of the connection between certain data sets (Vercellis, 
2021) when making investment decisions, choosing the optimal model for closing the 
financial construction of a project or distributing the acquired net profit of a corporation 
in a fiscal year. 

The development of a robust and valid statistical-mathematical model is also a 
fundamental prerequisite for further implementation of forecast analyses, i.e. to predict 
individual scenarios related to investment, financing and profit allocation decisions in 
the future. Comparative analysis between different forecast scenarios enables optimal 
factually based decision-making that does not require intensive consumption of time and 
other corporate resources (Nikolnova and Krasilnikova, 2021). 

The "data mining" process based on expert systems involves the application of artificial 
intelligence in corporate finance decision-making. Expert systems are based on machine 
learning and are systems in which a large amount of data, information and knowledge 
originally possessed by man is stored. Expert systems use the knowledge base they 
possess in order to predict the likelihood of a specific scenario being created that is 
relevant from the point of view of corporate finance management (Vercellis, 2021).  

The use of data mining processes in corporate finance management ensures very fast 
processing of extremely large amounts of input data while drawing meaningful and 
useful conclusions. 

Predictive analysis is a subspecies of the process of "data mining" that has particular 
significance in conditions of uncertain and dynamic changes in the business environment 
of the enterprise. This analysis is based on an analysis of past (historical) corporate 
finance data to generate forecasts and key models on which the corporate financial 
decision-making process is based in the future. The performance performance of forecast 
analysis in corporate finance management largely depends on the correct selection of 
internal and external variables (datasets) that will ensure an adequate answer to key 
questions in corporate finance management. Variables from large data sets that are 
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relevant to the creation of a particular business scenario are extracted from databases, 
processed and interpreted. Such an approach to corporate finance management brings 
significant benefits both in terms of timely and early detection of certain risks that could 
not be identified in a timely manner without support based on technological processes of 
"data mining" and predictive analysis (Cheng et ir., 2021). 

4. DEFINING THE FINANCIAL MODEL AS THE BASIS FOR SUCCESSFUL 
PREDICTIVE ANALYSIS IN CORPORATE FINANCE MANAGEMENT 

 
The technological capabilities described above can be successfully used when making the 
most diverse types of decisions in corporate financing, but only on condition that the 
corporation has a robust and valid mathematical model that takes into account all 
parameters (variables) that affect the outcome of a particular financial scenario and that 
accurately measure the strength and direction of influence of individual variables. These 
features are important because the model is actually a simplified description of the real 
situation (Nilsen and Aven, 2003). 

 Ho and Lee (2004) highlight three fundamental assumptions that need to be met for the 
model to be valid. In order to develop a model on which decision-making will be based 
in the context of corporate finance management, it is important that the model is based 
on a set of relevant economic and financial variables known how and to what extent they 
affect a particular outcome (scenario). Modelling therefore includes a quantified 
representation of the nature of causal bonds between causal variables that generate the 
consequent variable as a result of predictive analysis. Numerous models in corporate 
finance management are by their nature fundamental in nature and form the very basis 
of financial management, and models are developed for the specific needs of the 
corporation and include a combination of internal factors with factors from a specific 
external environment can only be used for predictive analysis purposes if their validity 
is previously empirically confirmed (Nestić, 1999). 

The models on which the implementation of predictive analysis in corporate finance 
management is based can be divided into normative and positive models (Ho and Lee, 
2004). 

Normative models are often called prescriptive models, since such models suggest which 
choice is most effective among different options or scenarios. These models underpinning 
the way rule-based expert systems work (Smith and Kandel, 2018). In corporate finance 
management, these models can be of significant value, as many decisions are made on 
the basis of default benchmarks such as, for example, the desirable and optimal values of 
individual financial indicators. 
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Positive models describe the functioning of the corporation's financial system and show 
quantitative values in which equilibrium or balance is achieved regarding the issue of 
investments, choice of ways of financing and distribution of profits (Ho and Lee, 2004). 

Predictive analysis itself is not a single-dimensional term, but can be based on different 
models. These are a model of classification and grouping or "clustering" of heterogeneous 
data into less homogeneous sets, a model of time series, a forecast model and an external 
(outlier) model that analyzes the characteristics of individual anomalies in the analyzed 
data sets (Parthasarathy, 2020). 

For corporate finance management, the most significant are the forecast models and 
models of time series. Forecast models of predictive analysis have a particular benefit in 
managing finances because they result in the prediction of a certain quantitative value in 
the future, based on an analysis of a set of historical data. The time series model is also 
very applicable because it provides a forecast of    certain numerical movements in the 
given time period (usually quarterly), and the results are also based on an analysis of a 
large set of historical data that are   evenly distributed in time (Parthasarathy, 2020). 

 

5. CONCLUSION 
 

Corporate finance management is a process implemented with the aim of making optimal 
and factually based decisions on investments, financing and how profits are distributed, 
by maximising value for corporate stakeholders. Corporate finance management is based 
on a number of quantitative methods. Net present value and internal rentability rate are 
key methods for assessing the cost-effectiveness of investments, and indebtedness and 
financial stability indicators are crucial in deciding on the ratio between own external 
financing. The point at which a balance has been established between short-term 
profitability targets and strategic development goals is the basis for optimal distribution 
of net profits from a given fiscal year. 

Today, corporations are developing highly automated and sophisticated financial 
management tools, and such solutions are based on the ability to analyze large data sets 
and apply "data mining" tools. Predictive analysis is one of the emerging forms of "data 
mining" and corporate finance management mainly uses the forecast model and 
predictive analysis model based on the analysis of time series. This ensures precise 
recognition of causal links between input variables and allows for a deeper 
understanding of corporate finance management issues while saving the time needed to 
carry out effective analyses. 
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IVENTION DOES NOT EXIST 

Branko R. Babic22 

Abstract 

Nikola Tesla stated that Invention was the most important product of a man’s brain but 
when the mechanics of the processes involved in invention are scientifically analysed, it 
becomes obvious that human and indeed animal brains cannot “conjure up”, new 
inventions. This thesis puts forward the concept of assembly of already known facts, into 
novel constructs, as the process leading to new developments. 
The paper delves into the detail of the processes and mechanics involved in the 
development of a new concept and demonstrates that invention does not in practice exist 
but rather, that new constructs are innovated by copying electro-physical dynamics of 
already established cortical circuits. The restructuring of retrieved cortical networks into 
novel constructs is achieved by neuronal processing in the frontal and anterior parietal 
lobes. Only Discovery and stored information contribute to the development of new 
methodology. 
An analysis of the latest research from the “Connectome Project” is applied to 
demonstrate connectivity of cortical regions and post mortem evidence and clinical 
surgical procedures involved in cortical resection are used to demonstrate the loss of 
creative ability in the absence of frontal lobe cortical circuitry. 

Key words: Invention, innovation, cortex, neurons, assembly, memory 

INTRODUCTION 

Invention, innovation, creativity, is said to be the process of developing different ways of 
doing things and when man invented cars to transport him from one place to another 
instead of the horse and carriage he is said to have invented a new means of 
transportation. Further developments occurred when he invented aircraft that could fly 
through the air, boats that could cross oceans, alternating current electricity that provided 
light and power to humanity, computers that do the processing work of entire armies of 
workers, television that allows us to see each other across the globe etc all, are said to be 
new inventions. There are any number of examples which could be used to demonstrate 
inventive developments. 
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The Oxford English Dictionary[1] defines invention as the “contrivance” of a new device 
or process, conception or original methodology. In other words, invention is the process 
by which a “new” entity is “conjured up” ie something that did not exist or was available 
previously is materialised, “tout de suite”, and here it is? Innovation on the other hand is 
defined by the dictionary as the changing of something by introducing variance in 
methodology, alteration, metamorphoses or reorganizing, restructuring or restyling an 
already established entity. These definitions of Invention and Innovation are different 
from Discovery, a process defined as something that is identified as “ conceptum 
integrum”, a complete construct, that was previously not known.  

So how do creative developments come about? It seems that invention of a new concept 
comes about by linking and adapting stored memories into novel forms. What happens 
here is that of all stored memories contained in the human brain man has the ability to 
visit information stored there and by linking various memories which relate to a new 
need, the creative individual is able to link disparate, non related neuro-dynamics into a 
new functional composite. This new compilation works in a different way from known 
and available methods. 

MECHANICS OF INNOVATION 

Discovery is the dynamic which leads to new memory traces being formed in the cortex 
of the brain and these information depositories cannot be retrieved unless there is 
connectivity between cortical centres so additional proteins are deposited to form axonal 
connections between cortical storage sites. Long axonal pathways, constitute the white 
matter of the brain and are the bases of the research being done by the Connectome 
Project . As discovered information deposition is increased so is connectivity and the new 
protein deposition adds to the size of the brain. Biological entities which store a great deal 
of cortical information have the largest connectivity so that the quantity of the white 
matter of the brain is linked to the amount of information stored.  

The creative individual has the ability to criss-cross different parts of his brain and 
examine the memories stored there. He is then able to extract selectively, bits of 
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information required to make a new development. The best innovators have the best 
connected neuronal circuitry allowing them to retrieve information from various 
memory stores and transfer that information to the frontal cortex, where the information 
can be restructured into new functional forms. Man makes new things by linking and 
assembling known facts into forms that are composited from already stored know-how 
but the new conception functions in a way that fulfils a new application and is in some 
way different from previously available methodology.  

Innovation is a process that occurs in a single mind at any single point of time and there 
is no such thing as communal innovation. All innovations are the product of a single 
mind, independently processing information and formulating a new composite. Even 
when group effort is employed, the so called “brain storming sessions”, it is always one 
mind that connects disparate bits of information to provide the solution to the problem 
being considered and when presented to the group, there is immediate consensus of the 
proposal. There are no exceptions to this rule. 

The process of searching the memory stores in the cortex can be extremely taxing and at 
times, consume decades of effort and this is understandable because the creative are 
working on the very boundary of knowledge and spend a great deal of time rummaging 
about in dark recesses of stored information. Why some innovations take many decades 
to resolve is due to the neuro-dynamics of the innovative process. For example, the 
linking of memory stores requires hard wiring of neuronal pathways so that selective bits 
of stored memories can be accessed, extracted and assembled into a novel form. Tesla 
understood the process of the gradual evolvement of new concepts and recalls, “To the 
popular mind, this sensational advance conveys the impression of a single invention but 
in reality it is an art, the successful practice of which involves the employment of a great 
many discoveries and improvements”. 

Completion of new innovations is at times impossible because there is not enough fact 
stored in the cortex for a new assemblage to be completed and only when additional facts 
emerge, can the new concept be slotted into place. This fact again points to the thesis that 
new innovations can only be generated by compilation and restructuring of already 
known facts. The moment when all the bits of information are assembled into a new 
innovation is said by many inventors, to be like a lightening bolt that makes some creative 
jump with joy. All serious innovators experience this exhilaration when solutions emerge 
after a prolonged struggle to create new conceptions. A wonderful feeling. Tesla recalls 
such moments, “I do not think there is any thrill that can go through the human heart like 
that felt by the inventor as he sees some creation of the brain unfolding to success . . . 
Such emotions make a man forget food, sleep, friends, love, everything.” 

This creative ability is to some extent present in all human beings but some individuals 
are so well equipped that they produce many innovations in their lifetimes. A good 
creative development can be very financially rewarding. Some creative developments are 
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so important and useful to humanity that they change the way we live and there are many 
examples of such important developments. For example, Nikola Tesla was uniquely 
gifted and he innovated many useful developments. To name just one of his innovations 
that changed the way humanity lives is to talk of Alternating Current (AC) electrical 
supply. 

Much of what is being proposed is dependent on neuronal dynamics and the essential 
bits of anatomical proof to the viability of the proposed mechanics of the innovation  is 
dependent on scientific evidence being available to demonstrate link-ability between 
memory stores that allow retrieval of stored memory traces and its transportation to the 
frontal cortex. Only recently has data been published that allows those of us working in 
innovation, to provide structural evidence of the creative processes that go on in the 
human brain and to a much lesser extent in animals. 

Research articles and photographs of the latest Connectome Project  specifying pathways 
leading from one region of the brain to another have been published. This research is 
absolutely humbling in its complexity but researchers with the latest scientific technology 
are using Diffusion MRI (Magnetic Resonance Imaging) to plot trajectories, of 
mathematical probability, for white matter (neuronal axons connecting regions of the 
CNS) tracers. It is these studies that will finally provide evidence for interconnectivity 
that allows the creative to link together stored details into new concept. Shown below are 
the latest images of the human brain from the Connectome Project. 

 

Fine detail of axon (white matter) pathways leading to the cortex (the areas nearest the 
surface of the brain where memory stores are assembled). 

Extraordinary scientific research is providing evidence of the interlink-ability of various 
lobes and what the Connectome Project is demonstrating in the above MRI scans is that 
neurons traverse all regions of the brain providing connectivity between lobes storing 
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specialised information. How these very long distance axons find their way around the 
brain is only just beginning to be understood but the armies of researchers that are 
involved in identifying the physico-chemical processes involved is identifying the 
chemicals which guide the growth cone by promoting or repelling the phylopodia onto 
the region of the brain they are translocating to, has been published. 

  

Diffusion MRI for white matter in the human brain, demonstrating pathways from one 
lobe of the brain to another. Note the heavy concentration of white matter (purple 

coloured lines) leading from the visual cortex to the frontal cortex (top of photograph). 

Below is a graphic of a human brain that demonstrates the various specialised regions 
associated with specific functions of the body. The regions are interlinked so that 
information can be transferred from one region of the brain to another and assembled 
into understandable concepts. This is important to survival because for example the 
sounds being herd by an animal can be linked with other stored facts and transferred to 
the frontal cortex where it is composited to identify the entity the sound belongs to.  

  

These mechanics apply to the sensory, visual, motor and other cortical regions so that for 
example a stimulus is linked to stored data, to form a composite about which a decision 
is made. The linking of stored memory can even visualise an entity generating a given 
reaction so that the source can be identified and the fight or flight mechanics enacted. All 
animals adapt to survive in their environment by optimising activities, linking 
perceptions into an understandable whole and reacting appropriately. Adaptation to 
environmental factors by innovating changes to behaviour is a basic requirement for 
survival.  
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Schematic of specialist regions of a human brain the central hub of the nervous system 

All lobes are linked to the frontal cortex where bits of stored information are assembled 
into an understandable whole. It is the cortex of the frontal lobe that generates linked 
perceptions that make the world we live in understandable and depending on how well 
the lobes are interlinked, as to how well adapted an animal is to its environment. The 
ability of the animal to adapt to changing circumstances by making innovative 
modifications to its behaviour or environment makes the difference between individuals 
that survive and prosper and those who become victims of nature. 

RESEARCH 

                                                                                                           

The difference between the very creative and the poorly creative individual relates to the 
connectivity between cortical sites and a creative brain demonstrates better developed 
inter-cortical neuron connectivity than a poorly creative individual. The hard wired white 
matter is far more compacted and allows the creative to visit many storage sites and 
examine information retained there. If the hard wiring is not present in the brain then an 
individual cannot visit information storage sites and therefore can’t link various bits of 
information to build new conceptions.  

The reason for some individuals becoming more creative than others relates to lifetime 
experiences and the resultant dynamics promoting neuron formation between cortical 
centres. An individual who spends a great deal of time attempting to visit sites of stored 
memory stimulates protein precipitation mechanisms to deposit neuro proteins and form 
long neuron connections between cortical centres. The exact mechanics of neuron 
formation are not yet fully understood but the “directed energy” ie the drive to 
interconnect cortical sites is thought to initiate biochemical processes to establish 
connections. Only recently have scientific papers began to report the mechanics of cortical 
neuron connectivity and it seems that cell types called “astrocytes” a non nerve 
conducting cell that vastly outnumbers the neurons and plays a vital role in the process 
of establishing communication between neurons.  
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Astrocytes, a specialised Glial cell, are thought to be the critical facilitator of 
synaptogenesis and that the Glia cells as a whole, have an important function in 
neurogenesis. The proposals are that these cells provide the essential components 
required to link the afferent and efferent ends of the synapse and maintain their integrity. 
Chemical processes of the synapse then “carry” the potential energy required to initiate 
the sodium pump flux in the axon to continue the electrical impulse along the neuron. 

It is only once such connections are established that isolated memory store can be 
accessed and examined for content and the relevant information retrieved and assembled 
into a new innovation. The drive to identify and visit memory stores  containing relevant 
information is not understood but a dynamic linking the frontal cortical processing 
demand, must be specific to a given network storing the required information. 
Electromagnetic field dynamics may yet provide the answer as to how the frontal cortex 
demands, identify and select specific storage sites, particular dendrite constructs it needs 
to tap for reference but the psycho-physiological drives are worked out in other biological 
systems. Many examples in biology can be quoted whe a given “potential” initiates 
biological processes and the release of gastric juices at the thought of food, may be a 
simplistic example[11][12].  

The mechanics of how memory is selectively created, stored and retrieved is work in 
progress but what is clear is that “pyramidal cells” an electrical impulse generating cell, 
which are abundant in the cortex, play a major role in the higher mental function, being 
essential to the process of memory formation and learning.  Pyramidal cells form 
multitudes of nerve extensions called dendrites which are the vital connective component 
required to form neuronal constructs called “arbors”.  The arbor rmations are linked by 
“synapses” and the formed neuronal network specifies the information being stored.  

 

The 3 dimensional arbor constructs  embody lists of values referred to as “vectors” which 
contain information to be stored by memory traces being laid down and it is these vector 
“attributes” that relate to shape, form, texture, size, function, specific features and 
characteristic being stored. 

 

Dendrite formation linkage is being worked out but in the case of new dendritic 
formations the mechanics of how dendrites find their target positions has been indicated. 
Dendrite growth has already been scientifically analysed and confirmed to be respondent 
to chemical controls. There would need to be a precursor to chemical activation in 
dendritic networks and one possible factor that is not being considered is the effect 
generated fields exert on energy environments of current conducting dendrites. The 
Na/K flux across the semi-permeable axon fibres generates fields which induce energy 
into the environment of the active impulse and such energy states must exert influence 
on the surrounding environment of the nerve. released chemicals are shown to control 
ribosomal protein synthesis in the growth cone of a growing dendrite.  
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In this model of short term memory, novel dendrite arbor formation are established in 
the frontal cortex. The neuronal circuitry established retains a given set of characteristics 
relating to the percept being assembled, transfer signals by releasing neurotransmitters 
that complete the electronic circuit in the dendrite loops. Unlimited connections can be 
made via the dendrite spines so that there is no limit to how much circuitry can be 
established and a healthy individual remains capable of indefinite learning and neuronal 
plasticity of the brain circuits.  

 
Typical Pyramidal Cell Extensive dendrite branching (A) cell nucleus (B) axon (C)  Note 
the vast number of spines on dendrite branches, magnified (A*) 

 

The mechanics of how information is encoded in the cortex so that it can be brought to 
the attention of the conscious process for retrieving stored information is being 
researched and it can only be a matter of time before the details of these mind bogglingly 
complex processes are understood. But what seems clear is that the attribute content of 
new arbors is directly linked to dendrite circuitry. 

 

So what does the creative cortical process consist of? It seems clear that no new 
conception can be established unless the component attributes are stored somewhere in 
the brain and the frontal cortex can copy the vector formations and assemble 3 
dimensional arbor space and form into a new assembly that contains the attributes 
required to fulfill the specifications of a new innovation. Astrocyte cell  establish new 
synapses between dendrite extensions to form new arbors and Glial cells, erase 
redundent dendrite connections. A new arbor assembly emerges that is ever more closely 
compliant to the vector requirement to fulfill a new function. When the dynamic of the 
current flow through the new arbor assembly matches the attribute requirements of the 
novel concept, a new innovation is achieved! But the details of the creative process are 
complex and a great deal of research is being done to identify regions of the brain 
involved with creative thought. Clinical research is contributing to the understanding of 
the creative process by analysing central nervous system activity during the creative 
process. 

 

The more impulses that traverse the neuronal arrangement across the formed synapses 
of the circuit the greater the quantity of protein precipitated in that circuit and the circuit 
becomes bulkier. In non-myelinated axons, the velocity of the action potential is directly 
proportional to the axon diameter.  

Conduction speed augmentation in invertebrates is achieved by reducing longitudinal 
resistance of axons by increasing their diameter. Prime examples of this are found in 
cephalopods that accommodate a very large diameter axon or the Drosophila giant fiber, 
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which drives the escape response. Physical factors are at work and are reflected in nature. 
In electrical engineering for example, when a thick conductor is connected in parallel with 
a thin conductor the current will always flow through the thick conductor. Resistance to 
electrical current flow is related to the size of the conductor and in nature processes will 
always take the path of minimum energy expenditure. Similar physical restrictions apply 
to axonal conduction, even though the impulse generated is by the flux of sodium and 
potassium ions across cell membranes. The repeated impulse generation down an axon, 
promotes neurogenesis to increase the size of the neuron and that increase in size makes 
an easier route for nerve impulses to traverse and the more a circuit is used the better 
consolidated the physical structure of the arbor and the memory stored therein.  

  

Physical damage to dendrite formations or damage caused by trauma, disease, drugs etc 
is manifest as memory loss. Memory is structural and clinical evidence confirms the 
above thesis that the brain innovates by compiling known facts into new concepts. Arbor 
constructs are in constant dynamic flux and changes as dendrites restructuring takes 
place and these changes to established neuronal networks manifest as erroneous or 
unreliable memory recall! The physical structures established in the brain allow 
connectivity and any damage to these structures results in permanent damage to the 
information retained by the neuronal constructs.  Surprisingly, the leading psychiatric 
specialists of the day did not seem to understand structure and function of the brain as 
they lobotomised patients in an effort to control clinical symptoms. 

 

Many experiments on humans where the frontal cortex was resected, demonstrated the 
dire consequences of cutting out the frontal cortex and loss of creativity, drive, logic, 
ability to function in society, were alarmingly reported from all corners  of  the world 
practicing cortical resection even though some clinical systems were contained and some 
neuron repair was observed. The alarming reports relating to cognitive loss in 
lobotomised patients led to pressure from professional bodies to reconsider procedure. 

 

Frightening things go on in Medicine and fashionable surgical procedures sweep through 
the medical profession like a game in a kindergarten school where knowledgeable and 
experienced clinicians adopt procedures because someone somewhere reported good 
clinical outcomes from topical procedure? Walter Freeman reported the containment of 
psychiatric symptoms by ransacking his patients brains with an ice pick and others like 
Antonio Egas Moniz enthusiastically hacked his patients brains, as he went about 
lobotomising vulnerable patients in his care. He was acknowledged with a Nobel Prize 
in 1949 for such mutilation? It was not until the 1950 before countries forebade and  
abandoned lobotomy procedures. 
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The brain does not store information in the same way as a photograph but rather as 
individual sets of values associated with the electrical activity in a given arbor. Modified 
memory traces are different from the memory traces retrieved from distal, specialised 
cortical storage sites. The frontal cortex restructures retrieved memory traces to comply 
with the attribute dynamic of the innovated construct. The frontal cortex compiles the 
vectors and attributes into arbor formations that allow the brain to “see” and examine for 
content the assembled concept. The brain can visualise the finished construct by 
reviewing the visual cortex percept. Note the extensive white matter connections between 
the frontal and visual cortexes in the above Connectome research. The innovator can see 
the new conception and draw it on paper and a new innovation is borne! 

 

Many dendritic memory traces relating to colour, shape, height, texture, volume, 
hardness, material etc can be activated at any one time to identify the  object being 
examined and when a given number of circuits are firing synchronously the item is 
identified as a tree, a stone or a liquid or whatever  attributes the circuitry has established 
as the identifying characteristics for those arbor constructs. Recognition of straight lines 
and spherical details when linked with other identifying factors allows for example, a 
hunter to differentiate between a spear and a stone and that essential difference in 
embodiment relates to survival. 

  

To further consolidate the thesis that innovation is compilation and restructuring of 
stored memories, evidence from Ornithological and comparative studies are considered. 
Experiments with chimpanzees, crows and even fish, demonstrate that retrieval of stored 
information is the key factor in allowing animals, birds, fish etc to construct new ways of 
doing things. 

  

Innovation is driven by need and is seen in animals and many years ago extraordinary 
scientific reports emerged where animals such as chimpanzees were seen to be 
innovating ways to reach inaccessible food. Ground braking research in Primatology[45] 
observing over many years, the behaviour of a family of wild chimpanzees using tools. 
Over time, many chinmp roups were seen to be using tools to fulfill a need but the 
example of a stick as an extension of the animal’s limbs is particularly useful to the 
discussion on how innovations come about. A stick used to extend reach to knock off a 
fruit from an inaccessible branch was an obvious progression to using the same stick to 
reach into an inaccessible nest of nutritious ants. A clear example of adapting known 
principals to formulate a “new innovated methodology”. This evolvement of novel use 
of existing know-how cannot have been very different to the way early human innovated 
new methodology to improve their chances of survival and quality of life. 

  



 
 

141 
 

Since these studies were published scientists have observed tool use in many animal 
species including marine life Birds demonstrate the use of tools. A particularly striking 
bit of Ornithological research demonstrated that crows, a species of dinosaurs that did 
not become extinct, also used tools and what was surprising was the level of 
sophistication in its innovative flexibility. By subjecting this bird to a gradual process of 
problem solving researchers discovered that crows could resolve problems extending 
across several stages of activity to achieve their goal of releasing food from containers. 
Surprisingly, researchers are suggesting that crows have an extraordinary and 
unexpected level of intelligence matching that of chimpanzees. Most people are familiar 
with the extraordinary determination of squirrels, to resolve problems presented by man 
in an effort to prevent squirrels from eating the food left out for garden birds. Innovation 
is manifest across the entire animal kingdom and is a basic requirement for survival. 

  

In retrospect, one recalls the puzzlement during clinical assessment involving testing of 
young adults hospitalised in low ability schools, where students were asked to complete 
a given task using a given procedure and then being asked to apply the same procedure 
to a different task. A complete inability to transfer methodology to new tasks was 
frequently observed? Most of the pupils could not match the problem solving the crow 
so successfully completed and that leads to the conclusion, that intelligence is not a 
function of brain size but rather, that an assessment of the Intelligence Quotients (IQ) is 
a measure of intercortical connectivity? 

  

CONCLUSION 

 

A creative mind cannot be taught but evolves with prolonged effort and changes to the 
brain structure and it is the neuronal refinement in connectivity that allows man to 
resolve problems by reconstructing stored information. The ability to link and retrieve 
stored cortical information has to be nurtured and worked at over time and many 
innovators continue to improve their intercortical connectivity as they mature and most 
continue to create, late into their lives. 

 

It becomes clear that innovation of new concepts occurs by a process of discovery,  
assembly and evolvement of known fact into new forms and that these psychodynamics 
of innovation are driven by very complex process’s that are designed to facilitate 
adaptation to the environment. Every entity living in a competitive environment must be 
responsive to challenges it comes across and the need to manipulate known information 
is essential to survival. Adaptability by innovation is one of the essential traits that relates 
to the success of a species. No new machine, system or innovation can be assembled into 
a new whole, without all the component memory traces being accessible for reference.  
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This paper has demonstrated why all dictionaries in the world, have to remove words 
relating to Invention from their listings because development of new methodology is a 
process of compilation of known bits of information, into new forms that resolve a given 
problem and this assembly process, is defined as Innovation. Development of new 
concepts cannot be “conjured up out of nothing” meaning that “Invention” as described 
by the Oxford English Dictionary, defines a mechanism that cannot be exacted by the 
human brain and therefore does not exist. 
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INNOVATION MANAGEMENT IN HIGHER EDUCATION 

Ladin Gostimirović23 
Dragan Janjušić24 

 

Abstract 

The term innovation management in higher education implies continuous monitoring of 
innovations and their application in the educational process. This process consists of the 
following activities: noticing changes, developing the organization, creating innovation 
and its implementation. This paper is based on the following views:  
- Investing in education is an investment that has a longer payback period, but whose 
effects are manifold and which are multiplied through all areas of society. 
- Changes that are taking a rapid trend of acceleration are forcing all market actors to 
systematically approach their monitoring and reacting to them. 
- The imperative of a higher education institution is competitive positioning in the 
education market by applying continuous innovation in creating a marketing strategy, 
while providing the expected level of customer service, and at the same time in 
accordance with the needs of society. 
- Managing innovation in higher education should be approached from a strategic level, 
creating an organizational culture flexible and capable of all kinds of change. 
- Application of marketing management based on innovations enables the raising of 
quality in the higher education system. The promotion of higher education institutions 
implemented through modern promotional channels significantly contributes to creating 
a more positive image of the institution, clearly sending a message to the target group 
that the higher education institution is capable of responding to the challenges of the 
future.   
- Competitive advantage is increasingly based on the realization and monitoring of 
preferences of service users and their satisfaction through innovation of the teaching 
process. 
- Information technologies provide tremendous opportunities for the improvement of 
providing services in higher education, breaking down the time and space barriers. 
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Introduction 

The educational level of the population is an unavoidable indicator of the achieved level 
of social development in each community. A higher level of education implies a higher 
level of competence to perform complex and responsible jobs in society. 
The market environment of business involves a large number of organizations - "players", 
and their competitive game. Modern markets are not limited by national borders, they 
are characterized by international openness and thus the "field" is filled with a larger 
number of "players", competition becomes more intense, and the outcomes of business 
ventures are more uncertain and risky. It is indisputable that the possibilities of survival 
and development in the business arena are strongly influenced by the dynamic changes 
of a very turbulent environment. 
Change management is considered one of the basic functions of modern management, in 
order to identify directions of development that optimally establish the correlation with 
changes in the business environment. At the same time, radical changes in technology 
have resulted in the category of so-called new technologies (most of all, information 
technologies and modern production technologies), and conditioned technological 
competitiveness and innovation to become key determinants of business success. 
New innovation models must take into account the basic relation of strategic innovation 
management, which connects the capabilities of higher education institutions and the 
possibilities of the environment - the market, through strategy as an indirect, guiding 
force for achieving the goal of effectiveness and thus business development. 
In modern business conditions and permanent changes, higher education institutions 
face a number of difficulties and limitations that threaten the very survival of the 
institution. It is not even enough for an organization, following complex movements in 
the business environment, to develop the ability of high sensitivity, responsiveness and 
flexibility, because when it responds to the impulse from the business environment, in 
the current conditions of rapid changes, it may be too late. 
In that sense, the importance and role of innovations are, among other things, 
emphasized by the following: development and strengthening of the market, promotion 
of international trade, extreme competitiveness, intensification of scientific research, etc., 
so that the race for new technologies is becoming more relevant and the situation and the 
consequences for those who do not accept the race, extremely unfavorable. In such 
conditions, the orientation towards the study of initial stimuli for the emergence of 
innovation, its development, implementation and commercialization is increasingly 
noticed, both in theoretical and practical research; then dealing with the content of 
individual technological solutions, as well as the broader context of their application, the 
consequences and effects on society, the natural environment, the company and man as 
an individual. 
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1. Intellectual capital - a strategic factor of innovation 
 
Technological development is directly related to the human factor, because in modern 
conditions it is the most important development resource. Investing in its development 
is a tendency of global proportions, because the "civilization of knowledge" is equally 
important for developed countries and those that strive to become developed countries. 
Scientific and technological development and high employment rate require adequate 
human potential, ie. knowledge that can achieve the integration of economic and social 
development. 
The education system, as the first stage of the accumulated knowledge fund, has a 
prominent place in adapting to the requirements of development. This means that 
education in the traditional sense alone is not enough, but applicable knowledge that can 
be productive in all areas. 
A very important factor in the effectiveness and speed of economic development is 
education. As such, it represents a social good. Improving and changing social relations 
depends to the greatest extent on the knowledge, education and competence of people. 
Education, therefore, has its important social goals, increases social mobility, enables and 
facilitates the adaptation of the individual to the constant social and societal changes that 
come with the ever-faster progress of science. Education enables the individual to be an 
active carrier of these changes, striving for a more humane application of science and 
technology.  
Management as a practice dates back to the period of early civilizations, if we take into 
account the numerous activities of organization and management in private and public 
life. Modern theory and practice of management are based on ideas about scientific 
management. 
Nowadays, it is a very complex system that is equally applied in production and non-
production organizations. Management is a necessary link in all modern organizations, 
because in that way the necessary knowledge is mobilized in creating a new, significant 
and competitive market. 
At the present time, the following characteristics of the world environment are of great 
importance: globalization, computerization, accelerated technological changes, market 
variability, increasing customer sophistication, increasing international cooperation, 
emphasizing discontinuities and the development of postmodern culture. The turbulence 
of the external environment of the company is also emphasized. However, in future 
conditions, turbulence can also be internally generated, primarily through innovation. 
In organizations, there is no interest in possession of knowledge as such, but interest in 
knowledge as a potential asset of the company. Knowledge is only improved when 
applied. When a company sells a physical product to a consumer, it moves from the 
company to the consumer, that is, the product only changes owner. However, when a 
company sells know-how knowledge it remains the property of both partners, even after 
the transaction. When selling know-how knowledge, the seller and the buyer exchange 
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knowledge. Unlike material goods, knowledge does not "change ownership" or move 
from one partner to another. This means that it remains the property of both partners 
after the exchange. 
An innovative organization presupposes management prone and capable of initiating, 
supporting and implementing changes of an innovative nature. Management must 
possess not only knowledge and competencies, but also the power of innovation, support 
and implementation of changes of an innovative nature, whereas the innovativeness of 
top management alone is not enough. Specifically, management must have several types 
of power at its disposal : 
• position - the right to decide according to the statute of the organization, 
• expertise - knowledge or the way of acquiring it, 
• policy - the acceptance and implementation of innovation (conviction of the 
correctness of taking action). 
Innovation requires creative thinking. Creativity means the ability to come up with an 
idea that is new and useful. The stages in the creative process are: preparation, 
incubation, observation and verification. 
 
2. Higher education institution - an innovative organization based on know-how 
    knowledge 
 
A modern organization based on know-how knowledge is one that learns quickly, 
acquires competencies and acts in the best possible way based on information and 
available knowledge. The global spread of innovative activities is a consequence of the 
organization's need for new knowledge and skills. The biggest problem in knowledge 
management in innovative organizations is the balancing between the knowledge 
possessed by the individual and the collective knowledge of an organization or team, as 
well as the harmonization of the relationship between tacit and explicit knowledge.  
Knowledge integration is a process in which individuals share and combine the 
information gathered to collectively create new knowledge. Knowledge integration is 
important in the context of innovative project teams and crucial in innovation processes. 
It is important to emphasize that the mere possession of new knowledge does not lead to 
success, because it is essentially more important ability of its integration. Therefore, this 
particularly applies to the radical innovations that depend on the involvement of a wide 
range of professional groups and organizations. There are ways to accelerate the 
integration of knowledge through the implementation of interdisciplinary teams that 
bring together different perspectives on a problem, and communities of practice where 
many sources of information and knowledge are accessed. 
Learning organizations are the ones that have the best chance of success and progress in 
the future. In such organizations, people continuously expand their capacities to create 
the results they want, where new and expansive ideas are nurtured, where collective 
aspirations develop, and where people constantly practice how to learn together. The 
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ability to learn faster than the competition may be the only sustainable competitive 
advantage in today’s business environment. The purpose and goal of organizational 
knowledge management is to provide the latest knowledge and enable access and use by 
decision makers. This means ensuring that the right knowledge is available to the right 
people at the right time and that it is used to improve business efficiency. Knowledge 
management represents a management process of continuous collection, dissemination 
and use of the latest knowledge as intellectual capital in order to create a competitive 
advantage through better decision-making, innovation and changes, so as to improve the 
efficiency of business activities. Development must be dynamic, continuous and constant, 
and learning understood as a lifelong process. At the same time, we should not forget 
that knowledge cannot be transplanted and adopted at once, but it can be acquired 
gradually. Therefore, the process of acquiring and managing knowledge appears as a 
phenomenon that best articulates and mobilizes the potentials of the human race. 
Organizations are increasingly investing in the skills and education of its employees by 
offering them a number of programs for the acquisition and improvement of various 
knowledge and skills. By recognizing the importance of knowledge and continuing 
education for successful business, the world's leading companies have begun to establish 
their own schools and even universities as special centers for learning, training and 
development of their existing as well as potential employees. Know-how knowledge, 
viewed through the prism of expansion of overall comprehension, opportunities, skills 
and abilities that enable individual decision-making, thus creating a basis for further 
development of each individual, is no longer an obligation and "privilege" of 
management, but becomes an obligation and necessity of all employees in one business 
system. Perennial needs for highly qualified, independent and trained staff, but also 
increasingly necessary retraining and additional professional training, broaden the scope 
and application of knowledge and education. The level of investment in knowledge and 
education is becoming an increasingly crucial indicator of understanding the current 
trends of management business and a prerequisite for achieving competitive advantages 
in the entire market.  
Concepts such as "learning organization", "innovative organization", "knowledge 
creating company", or "knowledge-based organization" are terms which are increasingly 
used in contemporary literature dealing with the field of change management in 
organizations and which in the most vivid way express the attitude of the most successful 
modern organizations and their managers towards the knowledge and education of all 
employees. Interest in the study of learning organizations is mentioned in the economic 
literature in the late 80's of the last century and it is the result of the realization that 
learning is necessary for gaining and developing competitive advantages.  
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3. The role of innovation in the marketing concept of higher education 
 
Successful exchange of know-how of knowledge is one of the basic preoccupations of 
business of modern organizations which implies the exchange of know-how of 
knowledge for mutual benefit and satisfaction. For that purpose, organizations collect 
different types of information related to the needs of consumers and form their offer 
based on those needs. Adapting the offer to the requirements and needs of consumers 
implies a series of activities that should be undertaken and through which the production 
process begins, as well as those activities that must follow after the end of the production 
process. Cost-effectiveness is implied, but it alone is not enough. For this reason, the 
organization turns to marketing that harmonizes the economic and development 
interests of the organization with the interests and needs of customers of products and 
services, and makes purposeful production activity of the company.  
Higher education institutions that want to consistently achieve above-average 
performance in the global education market need to develop greater value for their 
stakeholders. That is, all stakeholders who are important for the positioning of a higher 
education institution must perceive that the services and relations they have with a 
certain higher education institution provide them with more benefits than the services 
they would have from another higher education institution. All of the above can be 
achieved by encouraging a marketing orientation that develops such behavior within the 
higher education institution, which provides greater value to all stakeholders and enables 
the higher education institution to be consistently more successful. Accordingly, the 
implementation of marketing orientation becomes the basis for creating a strategy of 
sustainable competitive advantage and creating greater value for all stakeholders of the 
higher education institution.  
The development of new technologies and internet business leads to a consumer-oriented 
era. Electronic marketing is a concept developed on the basis of interactive marketing. It 
is not based solely on the needs of consumers, but on their constantly changing 
expectations, where consumer perceived value is the key to making a profit. Orientation 
to consumers must be part of the general philosophy of the organization and should 
reflect the focus of all employees to consumers.  
Practice shows that the issue of formal organization of marketing activities varies greatly 
from organization to organization. The organizational structure of the university should 
allow the defining of a formal division of labor and identify the persons who perform 
particular business activities, while the marketing organization must be created 
following the path from the market to the institution, and not vice versa. However, what 
is certainly a necessary condition for the creation of a service-oriented higher education 
institution is the awareness of employees about the importance and significance of the 
application of the marketing concept. 
Marketing orientation is extremely valuable for universities and society as a whole, as it 
contributes to better meeting the needs and desires of all university stakeholders. This is 
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especially important in the context of globalization and enhancement of students' 
mobility between countries, given that the higher education sector, like other economic 
sectors, is facing increased competition. In higher education institutions with a marketing 
orientation, employees must work as a team. These institutions are looking for students 
who are (or could be) interested in their programs - services and strive to make these 
programs as attractive as possible, that is, more accessible.   
When making marketing decisions, the higher education institution should take into 
account the needs, desires and long-term interests of consumers and the interests of 
society. Such orientation is called ''social marketing customer orientation''.  
Product orientation assumes that the main task of a higher education institution is a 
program - a service that is believed (assumed) to be acceptable to users - students. In 
order to achieve this, it is necessary to maintain high standards of implementation 
quality. After a certain period of time, it is necessary to review the suitability and 
attractiveness of certain programs of the higher education institution. 
The production orientation stems from the belief that the main tasks of a higher education 
institution are: efficient production and distribution of programs. Instead of creating 
more attractive services, many higher education institutions invest more resources in 
promotion, personal sales and other activities related to attracting users - students. 
Sales orientation presupposes as the main task of the higher education institution the 
stimulation of the interests of potential users - customers according to the existing 
programs - services. Such sales-oriented moves will often produce more interest in a short 
period of time, but the effort invested in sales will actually prove ineffective because 
increasing the "promotion" of the program - service does not mean that the higher 
education institution has adopted a marketing orientation with greater interest in 
programs - services in a certain period of time. 
Marketing in the education of students includes a set of activities that design and 
accelerate the planning, execution, distribution, communication and operation of higher 
education institutions for the realization of certain social interests, while their basic 
purpose is not solely to make a profit. 
The goal of marketing in the education of students is the orientation towards customers 
- students, in order to meet their needs, desires and interests. 
Marketing in the education of students has four main tasks: 
• greater success in accomplishing the mission (task) of the institution; 
• achieving the satisfaction of students (in emphasizing the importance of 
implementing the needs of students, marketing seeks to provide a certain level of 
programs - services and thus ensure satisfaction for students); 
• increase the attractiveness of marketing resources (for children, youth, students, 
employees, etc.); 
• improve the result of marketing activities (marketing emphasizes rational 
management - management and coordination in the implementation of the program, 
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tuition pricing, distribution and communication, because uncoordinated marketing 
activities can lead to rejection of a group of users - students). 
 

CONCLUSION 
 

The quality of service and the success of educational institutions in the global market 
environment depends on the application of an adequate marketing concept based on 
innovation. The new economic system and the modern structure of economic factors 
include educated people who are quick learners, individuals who are innovative and 
creative and who are able to change their own skill set in accordance with technological 
development and global trends in society. 
The emergence of a market atmosphere encourages private and public educational 
institutions to use marketing mechanisms and thus realize the same goal - providing 
quality education in accordance with the needs of society. In this sense, the close 
connection between marketing and education is emphasized, because only with the help 
of continuous monitoring of modern social events can we provide timely and quality 
service on the one hand, and constant service development on the other hand. 
The ability and speed of reacting to current changes are crucial activities necessary for 
the success of the educational system in modern society. New technological discoveries 
and modern markets require that educational processes be extended to interdisciplinary 
and multidisciplinary studies, research work, the work of innovation centers, etc. 
Identifying new opportunities, analyzing and positioning towards the relevant 
competition is the formulation of a marketing strategy. 
Understanding the factors and circumstances that create the market environment is the 
primary goal of a modern oriented higher education institution, in order to harmonize 
supply with current demand and define an appropriate marketing strategy. The need to 
change the marketing strategy based on continuous innovation, ie, market restructuring 
of the higher education institution arises as a consequence of the dynamism of the 
business system based on permanent changes in market needs and competition. 
With the new approach to the functioning of the higher education institution, the 
management will ensure efficiency with greater involvement of innovative and 
entrepreneurial management. The initiators of these changes will be in the function of 
creating public relations towards the higher education institution, the involvement of the 
local economy in education and greater responsibility for the achieved results. 
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YOUNG TALENTS IN SCIENCE SYSTEM OF UKRAINE 

Vitaliia Klimenkova25 

Abstract 

The article analyzes the results of the research, devoted to the study of the issues of the entry 
of young scientists (talents) into the scientific system of Ukraine.  In the course of the 
research, in February-April 2021, a sociological electronic survey was conducted using a 
Google questionnaire, in which 352 young scientists from three sections, 14 branches and 83 
institutes of the National Academy of Sciences (NAS) of Ukraine took part. Note, that 70.3% 
of respondents plan to link their lives with science, which indicates the commitment of 
young professionals to science. 
Based on the survey, it can be concluded that young talents are the most active component 
of human resources: young researchers are better adapted to the implementation of 
innovative projects and technologies, they are a concentration of fundamentally new 
knowledge and ideas, mobile and full of creativity. Motivating the most talented employees 
is one of the main goals of achieving competitiveness and improving the efficiency of the 
country's economy. 

 

Key words: young talents, science, electronic survey, human resources, Google questionnaire 
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Introduction 

In Ukraine, the preservation and reproduction of human resources of science, especially 

young people, is becoming one of the main resources for innovative development of the 

national economy, in particular for the development of science and technology. These issues 

are fundamental because they directly affect the efficiency and quality of research teams. 

The purpose of the article is to analyze the results of a questionnaire survey of young 

researchers of scientific institutions of the NAS of Ukraine on the organization of scientific 

activities to improve research efficiency, as well as training highly qualified and competitive 

staff. 

The novelty of the results of the study is that since the questionnaire was developed 
specifically for young scientists, original information was obtained - "the view of young 
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scientists" on the problems of organizing scientific activities in the institutions of the NAS 
of Ukraine. As a result of the research for the first time the problems of the organization of 
scientific activity "through the eyes of young scientists" are covered. 
 

Discussion of the results 

The English sociologist M. Young believed that social progress depends on the degree of 
unification of power and intellect, that the success of the development of modern society 
depends on the use of human potential and talents [1]. 
Young people are the most active component of human resources: young employees are 
better adapted to the implementation of innovative projects and technologies, they are a 
concentration of fundamentally new knowledge and ideas, mobile and full of energy for 
creative activities [2-4].   Motivating the most talented employees is one of the main goals of 
achieving competitiveness and efficiency of various types of companies and organizations. 
Studies of domestic and foreign scientists show that the success of young scientists depends 
on the acquisition of knowledge and skills in a particular scientific field, is as a result of 
systematic learning and development of their abilities, talent [5-6]. 
The term Talent management, first used in 1998 by the general director David Watkins of 
Softscape, defines activities in the field of personnel management aimed at involving 
employees in the innovation process, the formation of creative incentives and the 
development of creative potential of employees [4]. 
 English researcher Michael Armstrong defines talent management as the application of an 
integrated set of activities aimed at retaining, motivating and promoting talented 
employees, which the organization needs today and in the future. The purpose of talent 
management is to ensure the influx of talent, as they are the main resource of the 
organization [5].  
We have presented only some of the definitions of talent management, which are typical, 
because they see talent management as a system of approaches to attracting, developing, 
effective use of human resources and talent reproduction of employees. The issue of talent 
management in recent years is gaining new importance, as special attention is paid to the 
development of young people. 
In February - April 2021, a group of scientists from the Institute for Scientific and Technical 
Potential and History of Science of the national academy of sciences of Ukraine conducted 
the sociological e-survey using the Google questionnaire, dedicated to the study of the 
conditions and professional development of young scientists, the involvement and support 
of young people in science. 352 young scientists from three sections, 14 departments and 83 
institutes of the National Academy of Sciences of Ukraine answered the questionnaire 
(Table 1). 
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Table 1: Distribution of respondents by sections and branches of the NAS of Ukraine 

Section, branch Number of respondents 

Section of Physical, Technical and Mathematical Sciences 215 

Department of Mathematics 19 

Department of Informatics 12 

Department of Mechanics 22 

Department of Physics and Astronomy 90 

Department of Earth Sciences 10 

Department of Physical and Technical Problems of 
Materials Science 

33 

Department of Nuclear Physics and Energy 26 

Section of Social Sciences and Humanities 64 

Department of Economics 3 

Department of History, Philosophy and Law 34 

Department of Literature, Language and Art Studies 27 

Section of Chemical and Biological Sciences 30 

Department of Chemistry 25 

Department of Biochemistry, Physiology and Molecular 
Biology 

3 

Department of General Biology 2 

Institutions under the Presidium of the NAS of Ukraine 11 

Total respondents 352 

Source: developed by the author based on the survey results 

According to Table 1, the most active answers to our questions were young scientists from 
the Section of Physical, Technical and Mathematical Sciences - 215 respondents (or 61.0%). 
The majority of respondents are candidates of science (198 people), also among young 
scientists there were 7 doctors of sciences, and 148 respondents - without a scientific degree. 
By age categories, respondents were distributed as follows (Table 2). Young scientists aged 
26-35 make up more than 80% of all respondents. However, our questions were answered 
by very young scientists (21-25 years old) and scientists over 35 years old, which in our 
opinion testifies to the active life position of young scientists and their indifference to the 
organization of scientific activities. 

Table 2: Distribution of respondents by age 

Age category, years Number of respondents and% 

21-25 years 47 (13.2%) 

26-30 years 131 (37.1%) 

31-35 years 154 (43.6%) 

36-40 years 21 (5.9%) 

Source: developed by the author based on the survey results 
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The largest number of respondents - 245 scientists working in the field of natural sciences. 
One of the features of scientific activity is its collective nature. As Henri Poincare noted, 
“Science is a collective work and cannot be anything else; it is like a monumental structure 
that has to be built for centuries and where everyone has to bring a stone, and this stone 
often costs him a lifetime. Thus, it gives us a sense of necessary cooperation, solidarity of 
our works with the works of our contemporaries, our predecessors and our followers "[7, p. 
510].  
 The collective nature of scientific activity necessitates the combination of scientific teams 
not only employees of different specialties and different age categories but also the need to 
pay attention to the problems of psychological compatibility of professionals working in the 
team, the choice of leader, leadership style, etc. That is why the e-questionnaire contained a 
block of questions on the organization of scientific activities related to the internal 
atmosphere of research teams, features and forms of interaction between scientists, the self-
esteem of young scientists in teams for their creative growth, integrity of relations between 
scientists and ethics. In order to find out what factors influence the process of scientific 
activity, we asked young scientists "Which of the following factors do you consider the most 
important, rank them in order of importance?" Each respondent had the opportunity to 
choose up to three factors. The answers of the respondents to the questions are shown in  

 
 

 

Figure 1: Ranking of factors influencing the process of scientific activity 

Source: developed by the author based on the survey results 

 

The most important factor influencing the process of scientific activity young researchers 
(almost 70% of respondents) called the factor - "content of work", more than 60% of 
respondents called the second most important factor "professionalism" and 55% of 
respondents called the third most important factor “career growth ". 
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Note that 70.3% of respondents plan to link their lives with science, which indicates the 
commitment of young professionals to science, who have chosen a rather difficult path of 
self-realization, as scientific activity is one of the most difficult activities. However, almost 
a third of respondents (29.7%) believe that scientific work is temporary for them. These 
answers correlate with the answers to the question "Do you enjoy research?" here 28% of 
respondents are completely satisfied with their work, almost completely satisfied - 41.6% of 
respondents, these two groups make up almost 70% of respondents, as in the previous 
question. 
The answer to the question about the completeness of the disclosure of the creative potential 
of young scientists was somewhat unexpected, only 29.2% of young scientists say that they 
fully disclose their creative potential by engaging in scientific activities; 35.7% of 
respondents answered that it was not complete, and some respondents specified their 
answers, noting: "There is no environment for development", "They usually pay little for 
work". 31.4% of respondents cannot decide on the answer. The answers to this question 
indicate the uncertainty of young people about their future in science. In our opinion, this 
issue should be paid attention to the management of scientific institutions. 
To the question "How often do you work in the workplace in your research institution?" 
42.2% of respondents work full time, 26.3% of respondents work several times a week and 
24.9% of respondents work remotely. For the second year in a row, Ukraine, like the rest of 
the world, has been living in a pandemic, so we couldn't help but ask about changes in work 
during the pandemic. To the question "How did the conditions of your work change during 
the pandemic?" 51.8% of respondents answered that working conditions had hardly 
changed, 30.6% of respondents did not decide on the answer, 11% of respondents had 
worsened conditions, and 6.5% improved. 
To the question "Do you work in a scientific institution where you defended your 
dissertation?", 181 respondents (51.3%) answered that they remained to work in a scientific 
institution where they defended their dissertation. 
To the question “Do you want to work in other scientific institutions of Ukraine? For how 
long?”, 63.7% of respondents answered that they do not want to change the scientific 
institution in which they work. Among those who want to work in other scientific 
institutions of the National Academy of Sciences of Ukraine for different periods of time - 
128 young scientists, which is 36.2%. That is, the vast majority of young scientists do not 
want to change the scientific institution in which they defended themselves. 
An important factor of scientific activity is the increase of professionalism, which takes place 
in various methods and forms, including seminars, round tables and conferences to discuss 
the results of research, test hypotheses, identify interesting joint research projects and more. 
In our study there were questions about conducting seminars in research departments and 
institutes. 
Table 3 shows the answers of respondents to the question about the frequency of seminars 
in scientific departments. 33.1% of respondents answered that seminars are held once a 
month, another 25.8% of respondents say that seminars are held quarterly. However, 20% 
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of respondents from the following institutes of NASU: Institute for Ukrainian Language, 
Physical and Technical Institute of Low Temperatures, Institute of Impulse Processes and 
Technologies noted that the seminars are held weekly. But 20.7% of respondents said that 
scientific seminars in departments are held once every six months and once a year, which 
does not contribute to improving the professional level of scientists. 
 

Table 3: Distribution of answers to the question "How often are seminars held in research 

departments?" 

Frequency Number of respondents and% 

Weekly 72 (20.4%) 

Once a month 117 (33.1%) 

Quarterly 91 (25.8%) 

Every six months 31 (8.8%) 

Once a year 42 (11.9%) 

Source: developed by the author based on the survey results 

To the question "Are you satisfied with the level of culture of discussion at scientific 
seminars in your institution?" 47.6% of respondents answered that they are completely 
satisfied, 33.1% of respondents are mostly satisfied, 4.2% of respondents are dissatisfied and 
they specify: "Seminars are not held at all", "There is a lack of constructive criticism", "Some 
doctors of science behave very defiantly and ask young people questions in an aggressive 
way. " The obtained data indicate a high general level of ethics of scientists in the 
departments of the National Academy of Sciences of Ukraine, although more than half of 
young scientists, namely 53.5% are unfamiliar with the Code of Ethics of scientists of the 
National Academy of Sciences of Ukraine. 
To the question “What would you like to get rid of at scientific seminars?”, 120 (41%) 
respondents said that they would like to get rid of obsolete and obvious information, 90 
(30.7%) respondents answered that they would like the seminars not to be transformed. to 
the production meeting. Also, 47 (16%) scientists complained about the lack of regulations 
for conducting scientific seminars and as many would like to get rid of the authoritarianism 
and unappealability of the presenter. Among the respondents, 56 (19.1%) noted the 
participants' disrespect for each other during the seminars (Fig. 2). 
But the holding of seminars in the institutions of the NAS of Ukraine at a high level was 
noted by young scientists from the Institute for Economics and Forecasting of NASU, the 
Institute for Applied Mathematics and Mechanics of NAS of Ukraine, the Institute for 
Radiophysics and Electronics, Institute for Nature Management and Ecology of the National 
Academy of Sciences of Ukraine, Institute for Political and Ethnonational Studies, a young 
scientist from the Lviv Institute for Condensed Matter Physics of the National Academy of 
Sciences of Ukraine, noted that "our seminars are an example to follow." 
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Figure 2: Answers to the question "What would you like to get rid of at scientific 

seminars"? 

Source: developed by the author based on the survey results 

 

Thus, shown in Fig. 2 answers of respondents indicate the need to modernize such forms of 
oral communication of scientists as scientific seminars and the importance of compliance 
with the rules of conduct for maximum transfer of content, as well as to avoid situations 
that cause stagnation and loss of interest in discussing important issues and problems. In 
particular, the largest number of respondents (41%) emphasized the problem - sounding 
outdated and obvious information and 30.7% on the problem - the transformation of the 
seminar into a production meeting. 
To the question "What do you think is missing from the scientific seminars of your 
department?", 120 young scientists (38.1%) answered that they consider it important to 
increase the number of speeches of leading experts with review reports, and 109 
respondents (34.6%) noted that scientific seminars lack speeches by colleagues from other 
scientific institutions, 144 respondents (45.7%) lack discussion of interesting publications of 
foreign colleagues, and 49 young scientists (15.6%) lack detailed discussion of papers before 
publication. Among the respondents, 72 respondents (22.9%) answered that they lack the 
regularity of scientific seminars (Fig. 3). 
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Figure 3: Answers to the question "What, in your opinion, is missing from the scientific 

seminars of your unit?" 

Source: developed by the author based on the survey results 

To the question "With whom do you usually discuss your scientific results?" young scientists 

answered that most often they discuss with the supervisor (Table 4). 

Table 4: Distribution of answers to the question "With whom do you usually discuss your 

scientific results?" 

Answer options Number of respondents and% 

With a supervisor 259 (73.4%) 

With colleagues of the institute 236 (66.94%) 

With colleagues of the scientific group 166 (47.00%) 

With the head of the unit 118 (33.49%) 

With colleagues from other institutes 96 (27.2%) 

With friends 70 (19.8%) 

With relatives 62 (17.67%) 

With the head of the institute 35 (9.9%) 

Source: developed by the author based on the survey results 

Analysis of the answers of young scientists shows their interest in conducting scientific 

seminars. It should be noted that the tradition of holding scientific seminars has a long 
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history. Many prominent scientists, realizing the importance of this form of professional 

development of scientific staff, regularly held scientific seminars. 

 

Conclusions 

 

Analysis of the results of the study indicates the need for regular surveys, as it allows you 
to monitor the situation in science from the inside "through the eyes of research executors." 
 As a result of the research for the first time the problems of the organization of scientific 
activity "through the eyes of young scientists" are covered. 
 It is revealed that the most important factors influencing the process of scientific activity of 
young people. 
Respondents' answers indicate the need to modernize various forms of communication of 
scientists, such as scientific seminars, improve the internal atmosphere of research teams, 
increase the conditions for creative growth of young scientists in teams. 
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PROBLEM SOLVING AS A KEY COMPETENCE IN A MODERN 
WORLD: HOW TO TEACH IT AND HOW TO EVALUATE IT? 

                                                      Natalija Ćurković26 

 

Abstract 
 

Education is recognized from EU and OECD as a main driver of countries development. 
According to the aforementioned organizations, education systems should focus on 
development of competencies that would enable young people to become life-span 
learners and to adjust to rapid changes in modern societies. One of the key competencies 
in that context is problem solving. Therefore, one of the main goals of the recent curricular 
reform in Croatia was increasing student problem solving competency. The aim of this 
research was to assess level to which the listed goal of the curricular reform was reached. 
Research was conducted in 74 Croatian primary and secondary schools. The study had 
mixed-method design: standardized problem solving tests, and interviews with students, 
teachers and school principals. Tests were online delivered to 6952 students. Quantitative 
and qualitative analyses showed that teachers need more education in order to facilitate 
development of students’ problem solving competency.  
 
Key words: problem solving, mixed-methods, curricular reform, assessment, teaching 
 

Introduction 
 

In the recent years there has been more and more discussion about lifelong development 
of key competences. Competences are a combination of knowledge, skills and attitudes 
needed in order to navigate today’s economy and society [1], [2], [3]. There are different 
classifications of the key competences. European Union [1] defines literacy; multilingual 
literacy; mathematical competence; competence in science, technology and engineering; 
digital competence; personal, social and learning to learn competence; civic competence; 
entrepreneurship and cultural awareness and expression as crucial for individual’s 
growth and success. Although it can seem as if these competences are very diverse since 
they imply capability in various areas, all of them are founded in similar generic 
competences such as problem-solving, team work, critical thinking, communication skills 
etc. [1]. Therefore, by developing these generic competences we can positively influence 
individual’s accomplishment in very different spheres of life. On that account, schools, 
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as the main place of learning, should focus on providing the students with opportunities 
to master generic competencies, among which is the problem-solving competency. 
According to the Organisation for Economic Co-operation and Development [4], problem 
solving is “the ability to use cognitive processes to solve real, inter-disciplinary 
problematic situations in which the solution is not always apparent, and in which 
knowledge and skills from various subject areas is applied, such as mathematics, the 
natural sciences, and reading literacy”. Specifically, students need to be able to mentally 
represent a problem and understand it, use creativity to find a solution and then use 
critical thinking to evaluate the solution [5], [6]. Furthermore, in order to even be able to 
properly represent or solve problems, students need to have prior knowledge in the area 
the problem is set in [7], [8], [9], [10], [11]. Another aspect of problem-solving that should 
not be disregarded are the psychosocial factors. Thus, their motivation and emotions 
become a key element of the process [12]. In particular, students’ attitudes, self-belief, 
self-efficiency and interests influence how active and successful will they be in finding a 
solution [13]. Therefore, in order to master it, students need guidance from their teachers, 
as well as a lot of experience in it.  
The type of teaching method that incentivizes and emphasizes problem-solving is called 
problem-based learning. The main characteristic of problem-based learning is that the 
teacher is posing the students a problem which is then used as a starting point for 
research, questioning and learning [14]. Meaning, the students have a very active role in 
this type of learning while the teacher takes a more passive role as a facilitator [6]. When 
students have the sense of problem ownership, meaning that they see its importance of 
the problem and find it interesting, they are more engaged and tenacious in the problem-
solving process [15]. However, the teacher has a key role in creating a positive 
environment for problem-based learning. [16].  
Problem-based learning has many positive outcomes. Firstly, it develops higher-level 
cognitive abilities such as analyzing, critical thinking and decision-making as well as 
scientific way of thinking [17].  
Although, problem-based learning is visibly valuable, it should never completely replace 
other methods. Problem-solving can only occur when students have enough prior 
knowledge to engage in higher cognitive processes [5].  
The Croatian Ministry of Science and Education also recognized the benefits of problem-
based learning as a part of curricula [18]. Consequentially, the new school reform puts 
great emphasis on problem-solving in materials, methods as well as teacher training. The 
reform was firstly piloted into 48 elementary schools and 26 high schools from all of the 
Croatian counties. It was implemented in the first, fifth and seventh grade of elementary 
school. [19]. In high schools, the programme was implemented in the first grade in all 
subjects for gymnasiums, general education track schools, and in the general education 
subject for the included vocational schools . Goal of the pilot programme was to examine 
the association of changes made in the curricula, methods and teaching tools with the 
students’ achievement and motivation, as well as teacher’s competences [18]. Since the 
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programme emphasizes the improvement of students’ problem-solving capability, this 
research had two main goals:  

(1) to develop and validate on-line tests that measure problem-solving 
competency; 

(2) to evaluate the success of pilot curricula in bettering students’ problem-solving 
competency. 

Method 
 

The development of the tests 
Four tests were developed – for the first, the fifth and the seventh grade of elementary 
school and the first grade of high school. The tests were developed in collaboration with 
the expert working group consisting of experienced elementary and high school teachers 
from different subject areas. Firstly, the conceptual designs of the tests were made. The 
designs defined testing areas and expected educational outcomes from the curricula, as 
well as their representation according to type, cognitive levels, and difficulty. In this way 
construct and content validity of the test were secured.  
After defining educational outcomes, outcomes were incorporated in the Programme for 
International Student Assessment (PISA) 2003 problem-solving framework. The 
framework conceptualizes three problem types: decision making; system analyses and 
design; and troubleshooting [4]. The identified curricula outcomes were matched to the 
type of problem that corresponds to them the most.  
Based on the outcomes that were matched with the problem types from the PISA 2003 
framework, questions for the tests were created.  
In order to insure quality of the test materials, they underwent a peer review and pretest 
on a smaller sample of students.  

 
The development of scoring manual 

The scoring was conducted in two ways. Since the test was administered digitally, on 
tablets and computers, students’ responses to objective questions were scored 
automatically. Students’ responses to open-ended questions were scored by the expert 
working group. In order to secure accuracy, objectivity, and reliability of the scorers, 
special procedures and a scoring manual were developed for the each problem-solving 
competency test.  
Multiple scoring procedure was implemented. The percentage of conformity among 
scorers was high, ranging from 95.5 to 99.5%.  

 
The development of achievement levels cutoff scores 

Aside from development and validation of the problem-solving tests and the 
accompanying materials, another aim of the evaluation was to measure students’ 
achievement in problem-solving competency. In order to be able to place students 
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according to their competency, achievement level cutoff scores were set. The levels were 
adapted from the 2003 PISA conceptual framework for problem-solving [4], [20].  
The PISA 2003 framework differs between four levels of problem-solving competency 
achievement. The first level is considered basic, and within the categories of “pass” and 
“fail”, it represents a pass. The second, intermediate level, represents students’ average 
achievement in problem-solving competency. The third, advanced level, represents the 
achievement of students who successfully solved very complex problems [20]. 
The cutoff score for each level of achievement was determined by using the Angoff 
Method. The basic characteristics of this method is that decisions about levels are made 
by a group of subject matter experts (SMEs). Since this method is based on individual 
subjective evaluations, it is necessary to ensure that a large number of experts be included 
among the SMEs, and to include SMEs with differing opinions. 
For the purpose of determining cutoff scores for the problem-solving tests, 35 SMEs were 
recruited – 14 from elementary school, 9 from high school and 4 from higher education 
level, as well as 8 Croatian Education and Teacher Training Agency employees. The SMEs 
were specialized in different school subjects.   
 

Sample 
The participants in the problem-solving tests were students whose schools were included 
in the pilot programme. The sample consisted of 6952 students attending both elementary 
school and high school: 1726 first-graders, 1801 fifth-graders, 1634 seventh-graders, and 
1791 high school freshman.  
Aside from the test, all of the students participating also filled in a short questionnaire 
about their impressions about the test.  
Moreover, 20% (N=17) of schools that were the part of the testing were chosen on random 
for conducting additional monitoring.  
 

Procedure and measures 
The testing procedure was conducted two days in raw. The time for writing the problem-
solving tests differed between the included grades - ranging from 55 min to 105 min.   
After finishing the tests, the students filled in a questionnaire about their impressions 
about the test. The questionnaire consisted of three questions: “How difficult was the 
test?”, “How interesting was the test?” and “How much effort did you invest in taking 
the test?”. Students answered the question by using a 3-point scale which also had 
appropriate illustrations to help younger students in answering.  
Additional monitoring was conducted in 17 of included schools. The monitoring 
encompassed observation of the testing procedure and informal interviews about testing 
experience both with the school staff who conducted the tests, as well as with students 
who took it. The monitoring officers used a previously developed form to make notes 
about the implementation. 
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Results 
 

Test results 
Before conducting further analyses, the test results were placed on a single scale with a 
minimum score of 200 and a maximum score of 600 points. Such rescaling is a usual 
practice in external evaluations, since it enables comparison of the results between 
different tests and groups.  
After rescaling, a principal components analysis was made. The analysis suggested a one-
factor solution, meaning that the questions within the test measure the same underlying 
concept (Figure 1).  
 

 
 

Year 1 of elementary school Year 5 of elementary school 

  

Year 7 of elementary school Year 1 of secondary school 

 
Figure 1: Scree plots for four problem-solving competency tests 
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As explained earlier, a group of SMEs defined the cutoff scores for the four levels of 
problem-solving competency achievement. Cutoff scores were quite similar in the tests 
for different grades. Based on the cutoff scores, achievement levels for the students were 
calculated (Figure 2).  
Majority of the students on all four tests showed basic or intermediate problem-solving 
competency. The results are normally distributed in the first and the seventh grade of 
elementary school, while in the fifth grade of elementary school and the first grade of 
high school they are distributed somewhat positively asymmetric. 
Meaning, the results in those grades are more often below the basic level and on the basic 
level, while in the first and the seventh grade of elementary school they are mostly on the 
basic or the intermediate level. 
 

Students and teachers impressions about the tests 
Most of 6952 students in the sample (between 93.8 and 99.4% depending on the grade 
and the question) participated in a three-question questionnaire. The results indicate 
overall satisfactory results. 
The students that attended the first grade of elementary school students greatly 
considered the test easy, while students in the higher grades mostly found the test to be 
of medium difficulty.  
The older the students were, the less interesting they found the test, with majority finding 
it “neither interesting of uninteresting” or “interesting”. 
Lastly, according to their estimations, the students that attended the first grade of 
elementary school invested the most effort in completing the test, while students in the 
higher grades estimated their effort level as medium.  
Some students were additionally informally interviewed by the monitoring officers. Most 
interviewed students had positive impressions about the test, claimed that it was 
interesting and appropriately difficult. However, a majority of students pointed out that 
they have not had experience with similar problem-solving tasks during their education.  
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Figure 2: Percentage of students on different problem-solving competency achievement 

level according to the grade they attended 
 
 

Discussion 
 

Development and the validation of the tests 
The first aim of this evaluation was to develop and validate on-line tests that measures 
problem-solving competency. The testing results suggest the validity of the test, the 
objectivity, reliability and accuracy of the scoring process, as well as a well-designed 
testing procedure. 
Validity can be defined as the degree to which theory and evidence support a certain 
interpretation of the test results for a proposed purpose of the test [21]. Types of validity, 
traditionally referred to as content and construct validity, were ensured by experts who 
defined educational outcomes and made the conceptual framework for the tests. In that 
way it was guaranteed that the test questions will be arising from the construct of 
problem-solving, as well as that they will represent it well. Since problem-solving is a 
one-dimensional construct it was expected that the principle components analysis would 
suggest a one-factor solution. As it is visible in the Figure 1, principle component analysis 
showed one main factor for all of the four tests, suggesting that one construct, problem-
solving, can explain the majority of variance in the results. 
Students’ reactions to the test support the notion of face validity. Face validity is the 
degree in which the people answering the test deem it as appropriate, sensible and 
relevant [22]. It is very important, since it secures motivation and satisfaction of the 
participants which influences their willingness to take the test [23]. The questionnaires 
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for the students who participated in the study, as well as the interviews with them, imply 
that most of the students found the tests interesting, appropriately difficult and expressed 
willingness to put effort in solving it. Hence, additional measures that were made support 
the tests’ face validity.  
In order to insure accuracy, objectivity and reliability of scoring of the open-ended 
questions, scoring manuals were developed and the scorers were provided with training 
sessions. Furthermore, random scoring checks procedures were adopted. The procedures 
have shown 95.5 to 99.5% conformity between the scorers, meaning that the scoring was 
highly accurate and reliable, as well as objective.   
Therefore, it can be concluded that the test is well-constructed and should be used in the 
future problem-solving assessment and research.  

Evaluation of curricula outcomes 
The second aim of this evaluation was to assess the success of pilot curricula in bettering 
students’ problem-solving competency.  
Problem solving competency has a normal distribution among the students attending the 
first grade of elementary school, with almost 8% of students achieving the advanced level 
of problem-solving. This speaks not only to the success of the school program, but also to 
the success of preschool programs in preparing students for school.  
The students attending the fifth grade of elementary school did not achieve encouraging 
results – almost a third of students were below the basic level of problem-solving 
competency, while following 60% had the basic level of achievement. The reason for this 
might be that these students are in a transition from classroom teaching to subject 
teaching, meaning transitioning to a greater number of subjects and more extensive 
learning content [24]. Hence, students might have failed to continue to develop cross-
curricular connections between subject outcomes and content. On the other hand, it 
should be taken into account that students’ results in the fifth grade are to a large extent 
a reflection of work in the classroom teaching. It is possible that the lack of integrated 
elementary school classroom teaching led to them not developing adequate problem-
solving competency before coming to the fifth grade.  
The seventh grade of elementary school students were mostly tested on science questions, 
as the pilot programme was implemented only in science subjects in this grade. Their 
results show that the majority of students achieved the basic level of problem solving. 
However, almost 40% of them achieved intermediate or advanced levels, suggesting 
well-developed problem-solving skills within the area of science. This is somewhat 
surprising due to the fact that the PISA assessment in Croatia suggested a negative trend 
in development of science competency thought out years, with results that are below the 
OECD average [25]. The results could, therefore imply the success of in preparing 
students for problem-solving in the area of science compared curricula used in most 
Croatian schools. 
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The results for the first grade of high school students show a very positive finding that a 
relatively small percentage of students are below the basic level (around 7%). However, 
the majority of students achieved basic level (87%), while less than 1% of students are on 
the advanced level. In interpreting results, several facts must be taken into consideration. 
Poor problem-solving competency results in the fifth grade of elementary school and the 
first grade of high school suggest that transition points in the Croatian education system 
require special attention. Secondly, high school students are a highly heterogeneous 
population; which was represented in the sample that encompasses both gymnasium, 
general education track schools, and vocational schools. Vocational school students 
participated in the pilot programme only within general subjects, whereas the entire 
course load of gymnasium students fell within the pilot programme. Unfortunately, due 
to a lack of additional data on schools, analyses including these differences between 
schools were not possible. 
Additionally, in interpreting the results for all four tests, it must be taken into 
consideration that in almost all schools where monitoring was conducted, the students 
said that this was the first time they encountered this type of test questions. Therefore, 
their lack of experience might have influenced the test results. 
In conclusion, it can be said that the majority of students achieved the basic level of 
problem solving, whereby this level is especially dominant among the students attending 
the first grade of high school. This means that the majority of students can solve only 
simple problems including only one condition or requiring the performance of only one 
step. Since the design of the study did not predict pre-test, post-test design or a 
comparison group it is hard to draw further conclusions about the success of the pilot 
programme, which will be discussed more in the limitations of the evaluation. 

Implications 
The evaluation has two important implications for the development of competency 
assessment in Croatia. 
Firstly, this assessment is significant because it is pioneering in several respect. It is the 
first on-line test administered to a greater number of students in Croatia. On-line testing 
also allowed for using innovative type of items that cannot be administered in a non-
digital environment. Furthermore, this is the first national assessment of problem-solving 
competency. It is a very complex concept, and this is why the assessment design was 
much more demanding in comparison to assessments based on testing learning 
outcomes, such as the State Matura graduation exams.  
Secondly, the interviews with the students that participated in the evaluation reviled that 
most of them have no experience with test questions that require the problem-solving 
competency. Therefore, it would be advisable to provide the teachers with more training 
in fields of problem-based learning and problem-solving competency assessment. 
Problem-based learning is a complex and delicate process that requires a lot of 
preparation from the teachers, so the teachers should be provided with a lot of support 
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in the process of transition from more teacher-centric learning methods in the former 
curricula to the problem-based learning method proposed by the new curricula.  
 

Limitations 
This assessment had several limitations that need to be taken into consideration in 
decision making and evaluating the validity of the obtained results.  
The key problem is design of the assessment that does not allow to compare results from 
one point of intervention (pilot programme) with some sort of control. This limitation 
was somewhat compensated by setting achievement levels, so results obtained by the 
assessment were standardized. However, further conclusions about the influence of the 
pilot programme could not have been drawn because of the design. 
Moreover, only data obtained through testing was allowed to use. Additional variables 
could provide a deeper insight into the obtained results, or provide additional 
clarifications.  
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HIGH SCHOOL EDUCATION AND UPBRINGING - REASONS  
FOR CHANGES AND HOW SHOULD BE REALIZED 

 
Enes Huseinagić27 

 

Abstract 
 
The present concept of secondary education, as it is known, has diverged from the reality 
of life. That is now almost, without exception, the accepted reality. 
The present high school, which was conceived as a model in which intellectual and other 
occupations would be harmonized, had the task of getting the acquisition of knowledge 
and preparation for work, and to contribute to the reduction of social differences. 
However,  that goalcould not be achieved for several reasons. For the desirable 
development and quality of work in our high school, it is primary that the new 
interventions are directed so that it becomes flexible in relation to the ongoing processes, 
just as change should be generated itself. When it comes to the need to harmonize the 
work of our high school with changes in science, technology and life, this requirement 
requires a serious attempt. The request to put the school in the function of changes, to get 
rid of unnecessary, outdated, refers not only to the curriculum, but also to the process of 
education and upbringing, to the relations between individual tasks of the school 
(moving the market to natural sciences, on adequate coordination of working of certain 
factors  influencing young people, etc.) 
 
Key words: changes in education, education reform, educational programs, labor market. 
 

Introduction 
 

The issue of change in high school is being brought up again. As it is known, different 
opinions are heard about that. Everyone agrees that certain interventions in high school 
are necessary. That’s enough reason do discuss the same question in MIANU. 
All over the world, high school education is considered as one of the most important 
potentials of society; it actually determines much of what the country's technological and 
cultural development depends on, thus affecting its place in a world that is changing so 
fast. 
It is not disputable, therefore, that the quality of secondary education also determines the 
future of our development. In that sense, it can be said that the current unfavorable state 
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of the country (insufficient labor productivity, non - competitiveness of products on the 
market, etc.) has contributed to the fact that our high school is just the way it is. Whether 
we notice that, whether we are ready to admit it and to make certain professional and 
other institutions in the country responsible for some recklessness is another matter. It is 
not disputable; I believe that we should undertake changes in high school, starting from 
that fact, that is, from the need to correct  mistakes that had been made in high school 
education. 
For the desirable development and quality of work in our high school, it is primary to 
direct new approaches in that way to become flexible in relations to ongoing processes 
where change should generate itself. We should advocate for that kind of  high school 
education. 
 
1. THE REASONS FOR REFORMS INTERVENTION IN HIGH SCHOOOL AND SOME 

TASKS THAT HAVE TO BE PREVIOUSLY ACOMPLISHED 
 

 As stated, there are serious and justifiable reasons for changes in education, 
especially in high school. 
They can be basically reduced to the following: 
1. The necessity of changes to some previous solutions in high school that need to be 
decisively implemented because they have proved unrealistic and as such have caused 
great damage to education and upbringing in that school, as well as to education as a 
whole. 
2. Harmonization of learning in high school with the requirements of life and the 
market, or applications in science and society. 
The aim is “new “man for new time, 21st century. 
The current concept of secondary education, as it is known, has diverged from the reality 
of life. That is now, almost without exception, an accepted reality. 
The present high school, which was conceived as a model in which intellectual and other 
occupations would be harmonized, had the task of permeating the acquisition of 
knowledge by preparing for work, and contributing the reduction of social differences. 
However, it could not have achieved that goal for several reasons. First of all, because 
students as well as people differ from each other, so a school with one model of learning 
cannot suit everyone (for some it is too difficult and for others it is too easy). These are 
often other reasons such as the low level of general education for those who continue 
their studies, poor and inadequate practical preparation of students for work and the 
market. 
When it comes to the need to harmonize the work of our high school with changes in 
science, technology and life, this requirement requires a serious attempt. The request to 
put the school in the function of a project, to get rid of the unnecessary and outdated, 
refers not only to the curriculum, but also to the processes of education and upbringing, 
to the relations between individual tasks of the school (market research on natural 
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sciences, certain factors influencing young people, etc.) In all countries of the region 
(Northeast Europe) are preparing changes in high school are related to the current 
situation (or the corresponding changes are already taking place). Reform interventions 
in secondary schools are being carried out in other European countries for the same or 
similar reasons. 
 In short, a high school for the 21st century should be designed starting from:  

- current social needs and visible perspectives of scientific and technological 
development of each country separately (technological development strategy);  

- trends in the world of science and technology and related interventions in 
education in the most developed countries. 

It means, however, that before any new interventions, the previous reform attempts in 
high school are critically evaluated and appropriate messages are given (what should 
have been done and what should not be done, identification of omissions and their 
causes, etc.). It is known that namely was too easy to make an intervention in the sensitive 
core of the school, despite the fact that some competent experts warned in a timely 
manner that this could lead to far-reaching negative consequences. 
In connection with the above, let's say that (now all theorists and practitioners admit),  
that to the reform of high school was approached more as a meaningless experiment than 
as a highly funded project that as such could give the desired results. However, it took a 
long time for them to make big mistakes while we have just started to judge in this way. 
The changes in secondary education that the market is now demanding are a critical re-
examination of a number of details that we would have embraced and realized in high 
school. 
 One of them, for example, is the desire to give all students the same education. 
For those who have less natural abilities, this proved to be unrealistic, but it had certain 
consequences not only for the development of other students but also for the organization 
of classes. Could we learn anything from it (and what?)? That should be scientifically 
determined. That has been missed for now (why?). 
It is then necessary to re-examine the justification of certain contents in science programs 
- subjects that are adopted at a given level of learning (how much they are needed at this 
time), given that some of them can be adopted outside the classroom. 
 The question should be asked, to actually research, how responsible it was to 
approach the changes in high school and at the same time almost nothing was done to 
improve teacher's education, as well as not to do what was possible to provide the 
required number of teachers of all professions. This is because even now the situation is 
such that every serious analyst must ask itself whether we can achieve the desired effects 
in the school in the future if the issues created by the teaching staff are not resolved in the 
right way. 
It is necessary, then, to list some more negative followers of secondary education who 
make influence on the effects of work: 
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- Too many students in the class, which limits and reduces the influence of other 
factors, 

- The school is still mostly frontal form of teaching; teachers are not adequately 
educated to work in modern conditions,  

- Teachers are poorly rewarded, 
- Schools are poorly equipped, etc. 

 
 Since there was no critical re-examination of the current concept of secondary 
education about its functionality, we judge mainly by its ethereal characteristics, more or 
less on the basis of superficial impressions. The point is, since we do not have exact 
indications of how high school students coped with the job for which they were trained  
to (are they all bad workers - as they often say?), as we do not know enough about how 
they coped as a student, etc. Why do difficulties appear in defining closer aims of new 
changes in high schools?Without that, however, any new attempt of reform carries with 
it the risk of repeating mistakes, that is, the danger of making new ones. 
It seems, unfortunately, that this is not still clear to somebody. Those are usually bearers 
of earlier changes in high school, that is, those who are due to insufficient knowledge, 
rigid implementation of obscure and unclear aims, etc. those who easily ruin all the 
previous experience of the school (regardless of the fact that there are proven solutions 
in it, what is a positive tradition). By doing so, they, I know this well, produced immense 
damage to the high school. Some of these individuals, unfortunately, still use the same 
phrases and facts (because they have not learned anything new in the meantime). So the 
question is whether it is responsible if they are allowed to continue to work in the same 
way? 
The question also requires discussion at our International Research Academy of Sciences 
and Arts MIANU, but within other institutions. This is necessary to do so before we have 
not supported the critical approach to introduction of changes because we have been 
taught, and have become inclined to that, to disciplinary accept what comes "from above", 
from the authorities of government behind which was standing more bureaucratic power 
rather than ratio and knowledge. 
               There is a question whether are difficulties in reforms of high schools caused 
with the fact that we have not had still adequate pedagogical theory, or because this 
existing theory has not been given desired answers on numerous questions which 
appeared in practice and those questions are still present. 
Are we ready to accept the truth that the existing knowledge about work in high school 
is not enough for new reform procedures? Discussion is necessary because recognition 
appears that existing theory was enough to apply! 
 It is necessary to emphasize, and it should be discussed about that in our 
conferences (MIANU), that it would be reasoned to have a frontal analysis of the results 
of previous reforms. 
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It should also be noted that, since the implementation of the reform in secondary schools 
has been accompanied by many contradictions, such as this process, it has caused many 
problems, then it follows that it is necessary to design all the measures that are now being 
designed, so that possible difficulties can be overcome. We also have in mind the opinion 
that somewhere in the seventies of the last century we had a more or less good high school 
and that only then did the level of learning in it begin to decline, as did other undesirable 
consequences. 
Already at the beginning of the eighties of the last century, the so-called Šuvar 's 
conceptions of high school where over 350 programs were realized, and after the revision 
of occupations in accordance with the new nomenclature of occupations in 1986, the 
number of programs in Bosnia and Herzegovina, for example, was reduced to 173. 
 Twenty – five years after the end of the war it could be noticed that methods of 
observations have not been evolved in high schools – still teaching stuff teach and 
students write it down and then reproduce what they have been learned trough written 
or oral examination. Grades that are transferred from one educational level to another are 
the only  
indicators of their work, and grades are entered exclusively by the person who teaches a 
particular subject. Teaching Plan and Programs, prescribes the content that teachers pass 
on to students and that does not assume that teachers should lead students to certain 
achievements at the end of high school. However, if we look at the contents of the 
curriculum (especially the national group of subjects), then we are talking about three 
different educational systems. This points us to three different educational systems. Three 
different teaching plans and programs are the result of consequence of the legally 
prescribed competencies within education - in RS, education is a new entity and is 
managed by Line Ministry through the Republic Pedagogical Institute of the RS. In  
Federation of Bosnia and Herzegovina, the competence is in the hands of the cantons, but 
the Institute for Education from Mostar takes care of all schools that are teaching 
according to the curriculum in Croatian language, and the cantons where Bosniaks are 
majority, use mostly FBIH Framework which adapts, changes and supplements. 
What three systems have in common is that education is not more open and more flexible 
and does not allow to individuals to express their own individual ways and styles of 
learning which are adapted to their potential needs and interests.  
High school system in Bosnia and Herzegovina changes in the slowest way (no matter 
how insufficient were reforms in elementary schools as well as in high educational 
institutions which can be visible) and there is so little activities which would be asked 
that Teaching Plan and Programs in high schools change into curriculums, that professors 
change the methods of studying and that young persons in their level of education decide 
what will they do in the later life's phase. 
So for our current moment, this is also important in relation to high school: "If we 
uncritically left something in the previous high school, which was good, it does not mean 
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that everything could have remained in that school the way it was done, but it is 
inevitable to determine what is and what is not still usable ". 
 
2. FROM WHICH  ARE CONSISTED PLANNED REQUESTS IN HIGH SCHOOLS? 

 
 The forthcoming requests  in high school in Bosnia and Herzegovina are 
beingconsidered partially, because the reliability for education has been created in this 
way. So far, certain steps have been taken in this regard, as follows: 
It is certain that any kind of changes which we would undertake  in high school 
education, it must be taken into account, aims and tasks of that level of education.  That 
means that current goals and objectives of our high school must redefined because 
certain forumalations which could be found in the Law about high school education can 
not stand any longer. 
It is clear to us, that high school should be harmonized as much as possible with the 
current and expected development in science and technology, but also the needs of the 
labor market. High school should also be developed on the best traditions and 
experiences of our and European high school. 
 Of course for various reasons we cannot follow all that is good in high school 
and in the world. There are their solutions, their choice and the products of their 
conditions, experiences, traditions, degree of development, material possibilities, etc. 
Thereby is   risk of uncritical transplantation of other people's experiences. This does not 
mean, of course, that we should be afraid of differences and therefore only the difficulty 
of using other people's experiences. Those two need to be clearly distinguished. 
Innovations in teaching are resisted and should be counted on, narrowness of 
knowledge and views, dogmatism of opinion and fear of change. 
The demand for high school to be appropriate to our time and the needs of our society, 
i.e. to rely on the achievements of European and world civilization, requires reflection in 
terms of determining what is meant by that, what can and should be included in that 
framework. 
 The question also arises as to whether it will be necessary while solving task  to 
consider some already observed dilemmas (especially what we can ask from our high 
school at this time, given all the conditions in which it accomplishes its tasks), as well as 
questions related to place our schools and countries in science and culture. More 
specifically, what from certain programs (and schools) must be abandoned, and what 
from the achievements of others we can and (must) include in the programs of our high 
school. 
 It should be noted that the capacity building of secondary education will be 
maximally affected by the economic crisis caused by the Covid 12 pandemic, the 
difficulties in employing young people, and the uncertainty regarding their further 
education and employment. 
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 It would be bad; of course, if we stick to the current state of society when creating 
a new concept of high school, and it is changing rapidly, so the projected changes in 
education must follow and anticipate new trends. That is exactly why responsibility is 
bigger for those who are working on projecting changes, and making important 
decisions. 
 It is considered that it is going to be accepted the model of high school education 
with specific adaptation so it is recommended the following: 

1. Three years of professional school (similar to previous school of students in 
economy) in which would be qualified workers of different professions for 
economy and craft. In that kind of school would be maintained the significant level 
of general education as well as in present high school but it will be emphasized in 
function of future profession. Given that the primary task of this school is to 
prepare for immediate work, the practical preparation of students would gain 
much more importance. 

2. High trade school  for specific professions in duration of four years ( it is similar 
to previous high trade schools ). Students would be admitted to those schools on 
the basis of a competition, and after finishing school, they could work or continue 
their studies at the appropriate faculty. 

3. High school of general directions ( which mostly reminds on gimnasium) would 
be prepared high school students as candidates for enrollment at university. That 
high school is school which would be given universally competent persons, avant-
garde for specific parts of science, art etc.  In that school would be taught classical 
languages and other subjects that would be significant for basic general education 
besides all other things (and maybe with slight orientation for future profession). 

 In all types of schools of high school education, at the end of studying, a final 
exam would be taken.  
Vertical and horizontal progression would still be maintained for all three high school 
models, which means that this will be made possible by the choice of subjects and the 
way of organizing teaching content (hence the need to harmonize high school with other 
levels of education). 
 It would be easily agreed that it is much easier to imagine a new high school than to 
make it happen. It is going to be easy therefore, to bring appropriate regulations but it 
will be difficult to provide all the necessary conditions for them to be realized. Achieving 
a new and better high school will be a longer process in which science has to play a much 
bigger role than before. 
               In connection with things mentioned above, it would be important if the 
following would be done in advance: 

1. Operationalisation  of educational tasks and upbringing in high school and their 
way to fufill ( education can not be just development resource but also factor of 
cuture and integration in country etc); 
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2. According to critical mark of present practice in our high school, as well as others 
experiences, should decide how and which tempo, fulfill projected changes in high 
school; 

3.  It is needed to closly decide tasks of specific subjects in construction of high 
school- teachers, principals, pedagogues and pedagogical institutions,  and which 
measures are necessary to be taken ( and when) in order to prepare in time for new 
assignments. 

In constructing a new concept of our high school, it must be kept in mind many things 
that have been learning so far, especially the following: 

- Today's generations of students are less and less appreciating some knowledge, 
some school subjects  because they consider it useless either because they are really 
like that or because they were taught in a way that provoked resistance 

- Students do not appreciate school; they do not consider it an essential thing for 
their further development and success in life. Is it just because the school did not 
know how to adapt to changes in society, because it does not have enough 
inventive teachers or other causes (which, how much?).  It should be taken into 
account when planning changes. 

 Students do not master the learning methodology during schooling, they do not 
really know how to learn rationally (to use all available resources in that process), so that 
is a limiting factor that manifests itself both in the work process and in continuing 
schooling. Is it only a consequence of the poverty of schools (which do not have the 
necessary manuals, encyclopedias, IT equipment, etc.), or also an inadequate expertise of 
teachers, or poor teaching directions and some other reasons (which and whether they 
could be influenced and how much?), and this should be determined and then help 
school (teachers, principals, pedagogues) to master certain knowledge in connecting with 
it. 
Observations show that for more efficient high school, the curriculum is less important, 
because in providing the desired quality of education and upbringing,  more emphasized 
role have got all those forms that were not present in traditional schools or they had 
secondary significance. It is about the fact that optional teaching; optional activities 
through which special intellectual potentials of young people develop, etc. are gaining in 
importance. 
In such coherent system of modern high school education must include also the 
following: 

- Taking care of the personnel factor who will implement the planned changes: Do 
we have such teaching stuff or we do not have, by when and how it will be 
provided. Well then, until when and under what conditions can we be satisfied 
only with existing teachers; 

- Extracurricular work factor in high school: cultural- entertainment and other 
organizations  and youth activities in school and what  school can do in this regard 
and what school must do, etc.; 
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- Social aspects of work in high school: how to ensure equal rights on education, 
selection - how it is done and what are the consequences, students' homes - are 
there any, what are they look like and they can be the cause of certain tensions, etc. 

 In high school, should be allowed the adaptation to certain local requirements 
(individual industries, factories) should be allowed. Thus, the school is given the 
opportunity, among other things, for its personnel potential to be evident, which has 
multiple desirable consequences for its work and position in the place. (In that sense, it 
should be discussed and school’s organization on so called V degree). 
Students and teachers, as well as their parents, as well as companies and institutions in 
which students would be employed, should participate in the process of determining the 
program. Therefore, each school should continuously collect data on how much the work 
complies with the needs of life, then after a few years it revises certain programs and 
organization of learning, all that work, it is clear, include the need of defining closer goals 
of specific school, content of learning etc., and all that is  being re-examined starting from 
whether it is necessary, sufficient and whether the learning process complies with it in 
the best possible way  
In our country, the so-called internal reform of the school is mentioned more and more 
often. It is necessary, however, to define as clearly as possible what is meant by that, what 
that term actually signifies. In an attempt to do so, it is considered to start from the 
appropriate pedagogical principles, but also from what is the current situation at school, 
how does organization look like and what about work in high school, and what should 
be changed to achieve optimal conditions for its more efficient action (improving the 
upbringing function of high school). Based on that, it should be determined more closely 
the activity of certain factors of educational work in high school, pedagogical 
management (how the principal of the high school works or does not work), the role of 
students and their organization in the educational process (taking into account the 
changes that might be expected) and others. 
It is very important to take into account the real quality of teaching staff (how it is now?) 
and what can be done (when, how and with whose help?) to improve its education,  the 
way of working and cooperation of pedagogue with teachers and school principals. 
 
3. SCHOOL SHOULD BE RETURNED TO SCHOOL 
 
 We must also take into account the fact that now not so small number of teachers 
is dissatisfied with their position and vocation and that significantly affect the effects of 
their work and motivation for "changes in school" (passivity, disbelief that the situation 
can be changed for the better etc.). This is now a noticeable feature of the behavior of not 
a small number of teachers. 
The request to return the school to the school, i.e. to make it more responsible for the 
upbringing and behavior of young people,  to achieve the position that must have as an 
educational institution in its environment, will obviously not be easy or fast process.. The 
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process of multiple destruction of the school took too long, our teacher was 
underestimated for too long, etc., and at the same time a lot of new teachers arrived at 
the school who work without any passion and with a tendency to behave inconsistently 
with the teacher's vocation. And that will, therefore, to a greater or lesser extent affect the 
school's ability to make the changes that need to take place. 
           Our high school must be suchinstitution which maximally ensures the 
development of students' opinions, the ability and independence to judge and making 
conclusions by laws and processes in the economy and society (the concretization of the 
way of working with the giftedis a special issue). This can be achieved by appropriate 
organization of teaching, and changes in the way teachers’ work, greater wealth of forms 
and ways of working that will encourage the development of young people. The 
potentials of young people are developed not only by teaching, but also by meeting their 
other needs, with all those activities in which students can cherishindividual interests. 
Starting from that, here is what the school should pay attention to, which means that 
would be goal and task of educational work in school: expertise and high 
professionalism, curiosity, creativity, initiative, flexibility, rationality, business, 
entrepreneurship, humanity, critical thinking, courage to accept risks and 
responsibilities, problem-solving skills, ability for individual creativity and teamwork. 
As can be seen, it is a rather different structure of characteristics and values in relation to 
the one we have considered acceptable so far (see the goals and tasks of education, or 
pedagogy textbooks). It follows that something in this sense should be changed in the 
normative regulations, but also that in science (pedagogy) the theoretical basis and 
methodology of accomplishing new tasks should be developed. 
If we want our high school to be modern, if we want one of the most important 
foundations of economic and social development, then we must train students to educate 
themselves, to be capable and to expand their knowledge and compensate for what the 
school cannot give them, once in a word, that they should enter the spaces of 
undiscovered world. If the school also enables them to experiment, to use powerful 
technical equipment that is available to almost everyone (computers), then they will 
accomplish their task in theright way. 
It is very important, to plan innovation of our high school and we should not 
implement just things that other want, their desires, than we should evaluate 
objectively  what had happened in due time , by including materials and stuff potential, 
we can fulfill our goals. If we do not fulfill what have we planned to and what was 
previously announced, it may happen the first consequence and that is losing teacher's 
support as the basic factor of changing. That has already happened before and that 
mostly limited many things and it can limit our thoughts in future. We should avoid 
that in the best way. 
 Organizationally- psychologically, the process of innovation our high school 
should be realized gradually: as much as possible without any sudden shocks . So far, 
there have been many attempts to introduce major and minor changes and this has 



 
 

186 
 

brought with it many unwanted consequences (teachers were left without classes, 
retraining under pressure, conflicts in collectives, etc.). Therefore, it is important to create 
such an atmosphere where high school would desires change and would not avoid it; 
and give a chance to reorganize itself. The role of experts in this (and those in school itself, 
and even more so outside it) is gaining the important part in the whole process of 
reorganization.  

 
CONCLUSION 

 
 Most of what is being said and written about our high school now is that learning 
is outdated and that it should be harmonized with the tendencies of technological 
development and the needs of the labor market, which is more or less already well 
known. We should now deliberately go further into the depth of consideration and 
decision of the necessary changes. All the details of school work and the factors that affect 
it should be analyzed. Who will do it - which institutions and which individuals? What 
have we done in the last 15-20 years, what should have been done to enable and 
encourage the given institutions (pedagogical institutes, departments at faculties ...) and 
individuals to be able to do that? Because let's not forget that, a smart and professional 
approach to change requires, above all, more knowledge and courage that springs from 
it,  and what it is necessary and obligatory right now we do not have it, according to 
complexity of tasks that have already been existed. 
 Finally, let us ask this question: Has everything that was necessary and possible done on 
the all levels of professional institutions and is it possible to animate professional- critical 
approach to the consideration of problem of upbringing and education, taking into 
account that these are one of inevitable assumptions of changes in secondary as well as 
in  other levels of education? 
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ANGLICISM AND THE ROLE IN THE SPREAD OF ENGLISH AS A 
GLOBAL LANGUAGE ON EARTH 

 
Slobodanka Đolić28 

 

Abstract 
 

The spread of English as a language of global world communication requires learning 
and acquiring knowledge of this language regardless of which language people speak as 
of their mother tongue. The Internet has expanded the network to cover almost the entire 
globe except for some rare groups who still live in the darkness of new developmental 
communication technologies. No matter how hard we try to protect our mother tongue 
from the external influences of English, English terms inevitably expand their use, 
opening new meanings for the native speakers of different languages to follow. The flood 
of words from the vocabulary of native English speakers has a significant impact on 
everyday communication globally, scientific discussions, business contacts, and actions. 
Generally, the flood of new Anglicism has affected the social development of Serbia and 
caused dependence which the overall progress of the country lags behind others.  
                   The time in which we live, the first decades of the 21st century, brings about 
the question: Do Anglicism play a positive or negative role in native languages 
worldwide? Can language as a part of national identity be placed in the same relationship 
with scientific thought and technological progress that characterize the development of 
a nation? We wonder whether English has the highest price on the world language 
market, which allows it to rule the world and affect the people's reasoning and thinking 
under the influence of its cultural and civilizational traditions. 
                  In this article, we will try to present objective facts about the positive status of 
the English language in the international context and to point out, through examples from 
the Serbian language, the positive and negative influences of English in the form of 
Anglicism in the development of the Serbian people and their language. 
 
Keywords: Anglicism, global language, English, international communication framework. 
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Introduction 
  
Language is a mirror of society in which it develops through people who use it to 
communicate. The language develops its vocabulary over time by following and 
reflecting the changes that a nation goes through in its economic, technological, scientific, 
political, and all other stages of development. The twenty-first century is rapidly pushing 
us into the era of global inventions. Their role is to help accelerate the spread of 
innovation among people of the world, and for that purpose, good communication 
between the peoples is in need. English has thus become a means of connecting people 
on a global scale. Therefore, the hallmark of the twenty-first century is the dominance of 
the English language. 
               Telecommunications has made people come into contact when needed. 
Electronics together with robotics introduce novelties into the life of every individual on 
Earth. We travel without having to physically sit in a vehicle because we can network 
with parts of the world that would take us many hours by plane to get there and do the 
necessary work. We exchange ideas and thoughts, make contacts, expand international 
cooperation, negotiate and sign business agreements. These are all actions that are 
possible today with the help of electronic means and communication technologies. 
               The Serbian language is going through changes seen in the presence of foreign 
words, Anglicism in the first place, that has flooded the vocabulary of our language. 
Modern times bring about Anglicism that becomes part of the vocabulary daily and often 
infiltrate the language system. Generally speaking, Anglicism enters the language 
because several languages come into contact. The English language affects through 
borrowings the mother tongues of other people worldwide. In particular, English 
influences national interests.  
               Globalization brings, among other factors, a factor of identification with the 
language and people that have become the language of mass use in the world. People 
create a strong desire to identify with native English speakers not only linguistically but 
culturally as well. Anglicism thus comes into syntagmatic and paradigmatic relations 
with the domestic lexicon. In that way, foreign English vocabulary gains a new form of 
use and becomes not domestic, but domesticated vocabulary in the Serbian language. 
               When taking actions in business deals, the communication between business 
partners entails the English impact in behaviors. There is the choice of words to tell 
intentions clear enough without misunderstanding or communication gaps that can slow 
down the execution of business tasks. Communication speed is essential with business 
partners, and it opens the possibility to use Anglicism to make the conversation clear and 
understandable. English borrowings penetrate the vocabulary and eventually become 
part of the language system. This phenomenon is widespread in many language systems 
of different peoples in the world. English borrowings become adopted, often adapted 
according to the origin of word construction in a given language. In the absence of 
original terms, English words penetrate other languages as borrowings.  
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               This paper aims to present an outline of more extensive research of Anglicism 
on the corpus of the print media, the daily newspaper “Politika”. We believe that 
newspaper discourse is relevant to the objectives in terms of typology and classification 
of anglicisms.  

     Journalists are at the center of social life and work and compare them with 
world development trends. They are at the source of all possible information, so the 
language they report news abounds in foreign words and coins created on the spot. Our 
task is to collect borrowings from the English language. The research goal is to point out 
the positive and negative effects the used Anglicism can have. When they master another 
language, negative and positive influences on people's behavior can reveal socio-cultural 
changes. 
               The result of the research should indicate the importance of language policy, 
whose duty is to protect the language of the people from excessive influences from the 
language in contact, primarily English. If Anglicism cannot be avoided from the use and 
becoming part of the Serbian language norm for many reasons, the number of Anglicism 
in Serbian vocabulary may stay limited with the help of a good language policy.  
 

Globalization and influences coming from the language in contact 
  
The leadership of the United States of America brought about the dominance of the 
English language in the world and its internationalization as a lingua franca language. 
English is the official language of the European Union of Nations. The language has 
expanded into a world language and strengthened its role as an instrument in the global 
exchange of technical and technological innovations. The business elite has been expected 
to have a good knowledge of the English language. The consequence of the modern trend 
for the English language globally can be seen in the educational policy of the people, 
apart from English native speakers’ countries. It is a matter of global communication 
between the peoples of the Earth. Some linguists use the terms "English as an 
international language" (McKay 2018, Sharifian 2009), "English as a world language" and 
"lingua franca" (Jenkins 2006, Canagarajah 2007, Kirkpatrick 2007), as well as "English as 
a global language". (Crystal 2003, Nunan 2003). 
               Linguistic spread brings cultural spread over the so-called minor nations. This is 
about the contact of two cultures which, in turn, exert an influence. The reflections of 
intercultural interference on the language are looked upon as the national interest 
affecting the development of education system policy. Intercultural competence refers to 
cultural differences between the target and foreign language (Mikulić 2011: 123-124). 
When we use the wrong meaning of English in communication, we do so because we 
have mistranslated the term but wanted to present ourselves as highly educated persons 
belonging to the world elite in terms of expression (Wierzbickа 2003). 
               The term Anglophonization of Serbian means that the Serbian language is under 
enormous pressure from the influence of the English language, which results in an influx 
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of Anglicism to the extent that sometimes Serbian is incomprehensible even to a domestic 
listener. The vast presence of Anglicism in Serbian makes the so-called Anglophone 
Serbian language. The cultural differences between the Anglophone and Serbian people 
can cause misunderstandings on both sides of the communication channel.  
               The non-restrictive use of excessive Anglicism in the language of the recipient 
leads to the problem of acculturation. McNeil understands the term acculturation to mean 
"loss or degradation of cultural values that characterize the primary or national culture 
of the subject" (Janjić, Čutura 2012: 39). The notion of acculturation refers to the rejection 
of the cultural characteristics of the people who receive the cultural features of the world 
language, English. In acculturation, the recipient's language may retain cultural features 
and be familiar with the cultural features of the given foreign language. In that case, we 
are talking about intercultural relations between two language systems, that is, two 
people who come into mutual contact. 
               Chomsky claims that the essence of globalization is the foundation of a neoliberal 
socio-economic program (Chomsky 2008: 33. In Stevanović 2014: 425) in which all 
national cultures merge into one multiethnic, global culture. It is, therefore, about the 
dominance of a dominant culture that English as the dominant world language, 
transmits. At the same time, other cultures are relativized, and the importance of national 
cultures is diminished.  
               Journalists who are at the source of information from the global world, to quickly 
transmit news, easily accept and transmit Anglicism, and, at the same time, spread and 
establish a particular variant of the Serbian language - Anglo-Serbian. Minor languages 
that are not spreading worldwide should be protected against the loss of their original 
language identity and move to a new one. 
  
Objectives, hypotheses, and theoretical assumptions of the research of Anglicism in 

the Serbian language 
  
The goals of the research are determined in the following order: 
1)  We categorize Anglicism according to its type. 
2)  Typological division is applied to define Anglicism into justified, unjustified, and 
partially 
justified.  
3)  Within the corpus, an analysis of the frequency of Anglicism is conducted. 
4)  The degree of functional adaptation of Anglicism is determined. 
5)  The degree of integration of Anglicism in the Serbian language is done. 
               We quote the determination of goals according to the importance of examining 
the place and role of Anglicism in the Serbian language. 
               The hypotheses from which we start the research of Anglicism in the Serbian 
language are the following: 
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1)  We expect that the first hypothesis proves the existence of more unjustified to 
justified Anglicism within the corpus. 
2)  The second hypothesis is meant to state fewer partially justified compared to 
unjustified  
Anglicism. 
3)  The third hypothesis refers to the extent number of unjustified to justified 
Anglicism. 
4)  Through the fourth hypothesis we wish to prove that English borrowings become 
assimilated in the Serbian language system on the semantic, morphological, 
phonological, and pragmatic levels. 
5)  The fifth hypothesis is made to confirm the inevitable amount of Anglicism in the 
Serbian language due to the influence of Western world innovations in technological 
development. 
6)  The objective for the sixth hypothesis is to show Anglicism has become part of the 
"prestige" in Serbian society.  
7)  The last hypothesis is expected to reveal the semantic definiteness of Anglicism in 
pragmatics.  
               The theory settings of the research concern the influence of Western politics on 
the overall development of the so-called small nations and the false perspective that 
individuals have of being “more educated”, more knowledgeable than others because 
they use English borrowings more often. Anglicism is observed in the context, and its use 
is determined according to the classification and typology of Anglicism. 
  

Research methodology 
  
The research has a practical value and is based on the principles of qualitative and 
quantitative approaches in the analysis of results. Empirical research summarizes the 
results through the actual "state of the presence of Anglicism" in the everyday use of 
English borrowings in Serbian newspaper discourse. 
               The analytical method and the method of observing lexical examples in a given 
corpus of research are applied. The corpus consists of short parts of sentences, linguistic 
contexts in which Anglicism appears in the domesticated vocabulary used in the daily 
newspaper “Politika” in Serbia. 
               Although the process of developing any world language about interference with 
the languages it comes in contact with is natural and inevitable. There is a possibility of 
linguistic decline or decay if the influx of foreign words as borrowings or loanwords 
exceeds their options. Language policy at the institutional level of the state should solve 
the problem when it occurs. 
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Discussion of the results of the scientific research of Anglicism in the Serbian 
language 

  
Our research included the entry of English vocabulary as lexical loanwords into the 
Serbian language for everyday use. The research goals of anglicisms were based on a 
semantic framework. We compared the Serbian words with the anglicisms of similar 
meanings, after which we determined their assessment on the level of pragmatism. 
               During the research, we noticed that English borrowings were not replaced by 
Serbian equivalents or words but are retained either in the original form of the English 
language or are changed to the extent that they resemble the native Serbian words. It is 
customary to say in Serbian how something is "shared" (šeruje, instead of Serbian 
term razmenjuje), or "surfed"(surfuje instead of pretražuje) on the Internet, or 
"googled"(gugla instead of pretražuje na Guglu) for information, or “delete” 
(deletuje instead of briše), etc. The conclusions reached sessions of the Government that 
are always "transparent"(transparentno instead of jasno).  
               We will quote some negative examples of Anglicism that harms the Serbian 
language and directly attacks the language's purity. Such Anglicism makes Serbian 
sound incomprehensible because of mistranslated phrases and expressions from English 
to Serbian or because we want to present ourselves as "trendy" in communication. The 
goal is to show ourselves as elite in all respects.  

Some English loanwords appear in Serbian in the form of the English language. 
However, there are words in Serbian that adequately replace the Anglicism, such as 
"predator" (Anglicism) instead of the native Serbian word grabljivica, "bord" (board) 
instead of Serbian odbor, "aplicirati" (apply) instead of Serbian term konkurisati, 
"implementacija" (implementation) instead of sprovođenje or "realizacija" (realization), 
instead of izvršenje, etc. (Boris Hlebec, Politika 2010).  

Phrases and expressions may consist of an incorrect combination of words due to 
the speaker's ignorance of both mother tongue and foreign language, English. The 
following examples represent incorrect word combinations; instead of saying kako vredno 
radimo we use the English form and say “we work hard” (in Serbian: mi naporno radimo), 
because the English expression is “work hard”, or instead of saying in Serbian ukinute 
sankcije we say podignute sankcije because we use the English term “lift sanctions”. 
               It also happens that the Serbian language is impoverished by introducing 
Anglicism. This happens when we expand the meaning of Anglicism, such as “akcija” 
(action), which in Serbian means selling or lowering prices, while in English such a 
meaning does not exist. In that way, according to Hlebec (Politika 2010), domestic, 
unambiguous words are suppressed from the language, and the language is 
impoverished. There can also be confusion and misunderstanding because the meaning 
of the word has changed. Corruption of the peculiarities of the Serbian language under 
the influence of Anglicism occurs when compounds of nouns containing one Anglicism 
are joined according to the pattern in English, as, for example, a jazz festival and bestseller 
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writer whereas in Serbian they become “bestseler pisac” and “džez festival” instead 
of pisac bestselera and festival džeza.  
               It is a positive impact when a certain Anglicism is applied to cut the number of 
words such as “bandžidžamping” (bungee jumping) instead of Serbian expression 
“skakanje sa velike visine zakačen konopcem za nogu” (jumping from a great height attached 
to a leg rope). The above example is a justified Anglicism integrated into the Serbian 
language because there is no word for a given meaning. Such Anglicism is a novelty fully 
integrated into the Serbian language system as positive and justified. 
               We can say that the Serbian language, being influenced by external circumstances, 
may change its style of expression. Some groups today, such as "modern" youth, 
journalists in the media, experts in the electronics industry, and other branches of 
industries, exposed to English influence are professionals such as programmers involved 
in the IT industry. Robotics is also a modern scientific branch that is expanding its 
application in the household (robot vacuum cleaners) or the automotive industry (cars 
without a driver), etc. Serbia is not ready to compete with the developed Western world, 
so its language cannot follow the development of scientific thought on a global scale. In 
our opinion, this is the reason why we allow a large influx of Anglicism into the Serbian 
language. 
               Fairclough (1995; 2006) believes that language "should not be viewed purely 
linguistically, as a system, but as a form of social activity" (In Mišić-Ilić, Lopičić 2014: 8). 
The language becomes innovative and takes a new look. In the twenty-first century, 
language becomes a commodity and gains market value. Certain strata of society can buy 
these goods. The unsuitable language for use is unnecessary in given contexts, which 
otherwise becomes worth in another plane by showing superiority and prestige on the 
scale of Serbian society. 
  

Research conclusions 
  
The research was based on 711 Anglicism found randomly in the corpus created from 
“Politika”. They were examined grouped in justified, unjustified, and conditionally 
justified Anglicism according to the following criteria: 
1.  Criterion of the identity of meaning. 
2.  Criterion of justification of Anglicism. 
               In the analysis of Anglicism, we adhered to the influence of the following factors: 
1.  Insufficient knowledge of the mother tongue. 
2.  False prestige in the Serbian elite. 
3.  Wrong translation or insufficient knowledge of translation theory. 
4.  False pairs or synonyms. 
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Table 1 
 

Total 
Anglicism 

Total 
unjustified 
Anglicism 

Total justified 
Anglicism 

Total 
conditionally 
justified 
Anglicism 

 

711 310 270 131  

Expressed as a 
percentage 

43,6% 38% 18,4% 100% 

 
               One way for a loanword to become part of a language system is to place the 
foreign word in the grammatical framework of the recipient's language, then to adapt it 
in the recipient's language and, in the final instance, the borrowed word becomes a 
domesticated word and enters the vocabulary of the recipient. However, this formula 
does not repeat for all borrowed words from the English language. Some words are taken 
directly from English, and the orthography is in its original form. The Cyrillic alphabet 
of Anglicism can keep the Latin orthographic marks, such as Coca-Cola, IMF, UNESCO, 
and the like. Directly downloaded words in their original form are often quoted in our 
press without a case suffix, less often with a corresponding case inflection. We conclude 
after finishing the research that the language of the provider and the recipient usually do 
not belong to the same language type. Therefore, it is necessary to pay attention to the 
form of foreign words taken and adapted to the grammatical structure of the recipient's 
language. 
               The corpus material shows that words taken from the English language may 
expand or narrow the word meaning in the Serbian language, such as agony, which has 
expanded the meaning of "agonija" in the Serbian language. The word meaning can 
indicate various types of troubles and problems that someone has in resolving issues that 
are of importance for him. In our corpus material, we had agony in the example “He broke 
the agony and sacrificed the LDP to” ... where we see that the meaning of the word has a 
wide range of different meanings compared to the original meanings as "death torment", 
"dying", "exhalation" and the like. In many examples, Anglicism metaphorically indicates 
that someone has problems that cannot be easily solved. 
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Graph 1 
Graphic representation of the total number (711) of Anglicism and the number of 

justified (270), unjustified (310), and partially justified (131) Anglicism 
 

 
 
              The identification of an individual with a group is a great motive to borrow 
foreign words to become part of the target language vocabulary. Examples are found 
among teenagers, feminists, scientists, etc. An important factor for the introduction of 
more and more Anglicism in the Serbian language is fashion. People want to be always 
in trend, to follow fashion in every sense, including language. If Anglicism is not present 
in the vocabulary of a person or group, they are considered old-fashioned. Hi-Tech is 
characterized by introducing a large number of anglicisms to show they are modern and 
follow trends, also, how much they are interested in following events in the field of ICT 
development globally. 
               The research confirmed the hypothesis that we found most unjustifiably used 
Anglicism in the Serbian language: 310 (43, 6%) compared to 270 (38%) justified and 131 
(18, 4%) partially justified. The largest number of frequent anglicisms in today's use 
comes from the political register of communication: 83 or 32.6% of the total of 270 justified 
ones.  
               We expected that proofreaders as excellent connoisseurs of the Serbian language, 
would not allow the influx of English words in such a number when we can effectively 
express ourselves with the Serbian native word. We must point out that the justified 
anglicisms that we found in our examination went through a period of adaptation and 
became part of the Serbian language system. Those foreign words entered the Serbian 
lexicon as completely domesticated lexical units. 
               We conclude that Anglicism enters the Serbian language system and becomes 
part of the Serbian lexicon from several different factors.  
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1.  The factor of misinterpretation arises due to insufficient knowledge of the language 
structure of the provider. Common in bilingualism, it occurs when an individual thinks 
that he knows the foreign language because he learned it in school. 
2.  Wrong approach in the use of Anglicism to refer to the word borrowed from English 
and adapted to the language norm of English, but used in the target language of Serbian. 
Prćić (2011:66) says that this procedure is unusual because a common linguistic norm is 
to adapt the borrowing to the target language, not to the language the borrowing comes 
from. 
3.  The factor of social prestige. 
4.  The factor of the quantity of Anglicism. The impression is that English words are 
borrowed without measure, which leads to the process of "hybridization" of the Serbian 
language and the creation of a specific form of linguistic sociolect. 
5.  Anglophonization of the Serbian language or Anglophone form of the Serbian 
language. This is a final instance of receiving an unbalanced and uncontrolled number of 
Anglicism in the Serbian language system. 
               Preserving the language is not just a need and care for the survival of the Serbian 
language in the form as we know it until the end of the 20th century. It is a struggle for 
the survival of one nation. We should not forget the fact: when the linguistic identity of a 
language is lost, the identity of a nation of people is also lost. As we have already stated, 
language is a mirror of a society in which it develops with its people who use it for 
communication. We believe that papers such as this one will contribute to paying more 
attention to quality and quantity in the choice of words borrowed from English and 
implemented in the Serbian language. Therefore, we believe the loanwords will remain 
and survive in a recognizable Serbian linguistic form. 
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THE IMPORTANCE OF TEACHING IDIOMS TO THE STUDENTS OF 
ECONOMICS AS A WAY OF ACHIEVING COMMUNICATIVE 

COMPETENCE IN BUSINESS ENGLISH 
 

Nataša Lukić 29 
 

Abstract 
 
In any language there are certain expressions, word combinations or phrases that cannot 
be understood literally, and the lexical meaning of which differs more or less from the 
meaning of each word considered separately. These word combinations are called 
phraseological units or idioms and they play an important role in acquiring a certain 
language, often indicating a proficient learner. Idioms are also part of the cultural 
elements of the language which should be mastered by EFL learners in order to improve 
their communicative skills, since being able to use idiomatic expressions when 
communicating in English is considered a significant part of language proficiency. This 
paper deals with the importance of teaching idioms to the students of economics, as a 
way of improving their English language skills and achieving communicative 
competence in Business English, which will make them able to use language in a socially 
responsible way. The aim of the paper is to investigate problems and difficulties 
encountered by the students and possible strategies used to overcome them. It also 
investigates what types of innovative teaching approaches and methods can be used 
when teaching Business English idiomatic expressions. 
 
Key words: idioms, business English, EFL, 
 

Introduction 
English language is among those languages that are particularly rich in idioms. It is very 
important to have in mind that native speakers of English use idioms all the time. 
According to that, without the use of idioms, English would fall short with much of its 
variety and humor, both in speech and writing [8]. 
The great number of idioms and their high frequency in everyday use make them a 
significantly important aspect of vocabulary which is, in Brown’s words [8], “the building 
blocks of language”. 
It is a deep-rooted belief among scholars that our lexicon is not just a simple repository 
of single words. It is more like a dynamic system that includes larger lexical units as well 
[15]. Considering the way texts are organized, Sinclair [15] concluded that there are two 
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different principles which direct the speakers’ choices to build a text, the idiom principle 
and the open-choice principle. The open-choice principle refers to the many options any 
speaker has trying to produce sentences according to an existing language system of 
rules. It is related to a speaker’s creativity and reflects the normal way of approaching 
and describing a language. On the other hand, the language user has a certain number of 
preconstructed or semipreconstructed phrases that are available and constitute single 
choices [16]. All those preconstructed phrases, idioms, proverbs, technical terms, jargon 
expressions and phrasal verbs show certain features and make every language more 
vivid.  
It can also be said that the English language consists of different components that could 
be called textbook English and natural English. The first one is composed using proper 
vocabulary and strictly following the rules of grammar, having grammatically correct 
and complete sentences. On the other hand, the second one allows more liberal use of 
slang, jargon, idioms and phrases, that way providing a colourful variety to the language.  
Idioms are not precisely defined, although there are certain attempts to define the content 
of the term and establish a unified terminology. Moon [15] uses the term multi-word 
items; Carter [4] fixed expressions, while McCarthy [12] chooses the traditional term 
idiom. Howarth [10] and Gläser [8] use the terms phraseology i.e. phraseological unit, 
following the linguistic tradition of the Eastern Europe.   
The main aim of those who learn English as a foreign language is to enrich their 
vocabulary in order to become proficient in English. However, in order for someone to 
become a good speaker and master the language to the extent that he resembles the 
original speaker, it is not enough to just learn a large number of words. It is very 
important to learn words in context, as well as to master entire language constructions, 
phrases and idioms. That is why the integration of idioms is of a great importance in the 
process of teaching and learning English, 
Since idiomatic expressions are so frequently present in both written and spoken 
discourse, this subject requires special consideration in language programs in order to 
help students improve their communicative skill and make them be more confident while 
speaking English. 
Students who learn English as a foreign language are very often embarrassed and 
frustrated if they cannot understand the idioms someone is using in particular 
communicative situation.  That is why it is important to have in mind that a good 
knowledge of idioms can help students achieve better communicative competence and 
become better speakers.  
There is an even greater need to learn and understand idioms among the students of 
Economics, as business English abounds in this type of language. There are many 
situations in which insufficient knowledge of idioms can lead to insufficiently effective 
communication, misunderstandings or even unpleasant situations. 
 There are, for example, many idioms related to money, and it is important to know that 
the color of money does not mean that money is of a certain color, but actually means how 
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much money is available. The same way, easy money is the one that can be earned with 
little effort, while the idiom give someone run for their money,  actually means to give 
someone a challenge or what they deserve. There are a lot of similar examples of idioms 
in business English. 
This paper examines some of the attitudes of students of economics towards learning 
idioms, more precisely how much they are aware of the importance of learning and 
knowledge of idioms and how much they want to progress during that process of 
learning. 
The first part of the paper gives a definition of the term idiom and explains how 
important the knowledge of idioms is and why they are represented in English language 
teaching, while the second part presents the results of the research. 
 

What is an idiom? 
Idioms have been defined as “common figurative expressions used in colloquial speech 
[…] characterized by a figurative or idiomatic meaning that cannot be derived from the 
meanings of the individual words in the phrase” [14]. An idiom actually is an expression 
that functions as a single unit and its meaning cannot be understood from its constituent 
parts. 
According to David Crystal [6] an idiom is “a term used in grammar and lexicology to 
refer to a sequence of words which are semantically or syntactically restricted, so they 
function as a single unit. From a semantic viewpoint, the meaning of the individual words 
cannot be summed to produce the meaning of the idiomatic expression as a whole. From 
a syntactic viewpoint, the words do not often permit the usual variability they display in 
other contexts ...”  
There are some important idiom characteristics that should be taken into account, such 
as familiarity (how well known the idiom is), literality (idioms may have literal and 
figurative meanings), compositionality (the possibility to understand the figurative 
meaning of an idiom by decomposing it) and predictability. 
   

Idiomatic Competence 
The ability to use idioms helps establish idiomatic or figurative competence in the 
communicative competence model by Celce-Murcia [8]. In this revised model of 
communicative competence, the ability to use idioms is regarded as a component of 
formulaic competence, which refers to the selection and use of fixed chunks or stretches 
of language in communication [8]. Idiomatic competence, as part of formulaic 
competence, is the ability to suitably communicate with idioms in the roles of both an 
addressor and an addressee [2] [3]. It helps communicators to completely understand the 
meaning of a conversation. 
Knowles [11]has described the learning process in five steps starting from familiarization, 
recognition, and comprehension and reaching mastery and automaticity. Automaticity 
can be achieved through the constant practice and the exposure to the target language. 
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This suggests that language learners should be exposed to idiomatic expressions and 
should have intensive practice to be able to use idioms for communication. When they 
finally reach automaticity, they become able to confidently communicate in the language 
they are learning. 
 

Cultural background 
 Idioms have close relationship with historical background, economy, geographical 
environment, and culture of the native speakers. The use of idioms brings cultural aspects 
to the language.  Additionally, some of the researchers believe that learning idioms 
enables language learners to acquire information about a language’s culture.  Learning 
of idioms and figurative language in general encodes specific features of a language, 
cultural beliefs, social attitudes and norms. Idioms and other types of figurative 
vocabulary enable a learner to understand the way speakers of the target language 
express their inner thoughts and emotions. That way, learning idioms provides learners 
with a possibility to acquire information about a language’s culture [9].  
 

The importance of teaching and learning idioms 
The common use of idioms in everyday communicative situations of English speakers 
has brought a need to pay special attention and to include idioms in the process of English 
language teaching in order to help students to reach better communicative competence, 
increase their vocabulary knowledge and encourage them in those situations where the 
less formal ways of speaking English are needed. 
Besides, learning idioms enables language learners to get involved into the real world 
and speak English fluently and naturally. They become able to speak what is known as 
the real English. Therefore, if the focus in EFL classes is to increase students’ naturalness 
and fluency in speaking a English language, and develop their communicative skills, 
teaching and learning idioms is of a great importance, although very often it is not the 
easiest part of that process. It is important to say that high motivation and a positive 
attitude towards English can be of great help. 
The correct and proper use of idioms by EFL learners shows that they have a native-like 
proficiency in English and it could be used as a pretty much reliable criterion for 
measuring proficiency of those learners. A better understanding of idioms is definitely a 
requirement for English proficiency and lack of such understanding consequences in a 
great deal of misunderstandings. 
To speak and understand conversational English better, learning the correct use of idioms 
is essential. Idioms also help give character to the language, making it more colourful and 
interesting. 
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The Study Research goals 
The aim of the research presented in this paper is to examine the attitudes of students of 
Economics towards idioms and their awareness of the importance of learning idioms, 
especially those concerning business English discourse. To achieve this goal, the 
following questions must be answered:  

 Do students of Economics like to be involved in idiom learning activities when 
learning English? 

 What are the positive attitudes students have towards learning English idioms? 

 What are the negative attitudes students have toward learning English idioms? 
 

Research methodology 
This descriptive survey was conducted among third year students of the Faculty of 
Economics in University of Pristina-Kosovska Mitrovica, who attended classes during 
2020/2021 school year. The research was conducted to identify students' general attitude 
towards English idioms and their awareness of the importance of learning idioms 
concerning business English discourse as well as the positive and negative attitudes that 
students show towards idiom learning. Number of 45 students participated in the 
research, of which 28 were female and 17 male. All students were first introduced to the 
purpose and goals of this research and agreed to participate in it voluntarily. The 
questionnaire used in this research, is similar in its form to the questionnaires used by 
other authors in their researches on the same topic, with some questions modified and 
some added to fully respond to the stated research goal. The questionnaire contains 13 
questions. The scale used in the questionnaire was a five point Likert type scale from 
strongly disagree (1) to strongly agree (5). All the questions in the questionnaire were 
given in English. The data collected were interpreted qualitatively to ensure more precise 
conclusions. The results were presented in charts. Instructions and explanations for 
completing the questionnaire were given in writing. It should also be emphasized that 
the research was conducted on a small sample of respondents from only one faculty, 
which is a major drawback, and therefore the results obtained should be viewed with 
certain reserve. 
 

Discussion 
As noted above, the questionnaire used in this study contained 13 questions concerning 
students’ attitudes toward English idioms and the importance of their use in everyday 
communicative situations. The collected results are presented in the charts that follow. 
The first one, chart 1  presents the answers to the questions related to idioms in general. 
Students' attitudes about the influence of idioms on effective communication and 
avoidance of misunderstandings during communication were examined, as well as 
whether those who use idioms effectively in their speech sound more like native 



 
 

203 
 

speakers. One of the questions also referred to whether students find it easy to translate 
English idioms. The obtained results show that the vast majority of students find that the 
use of idioms is very important for effective communication and also agree that their 
translation is quite difficult. 
 

                

         Chart 1   

Chart 2 represents students' opinions regarding the connection between idioms and the 
culture of the target language, as well as whether idioms can help identify the differences 
that exist between the two cultures. It is also shown to what extent, according to the 
students' attitudes, it is important that idioms be represented in English language 
teaching. It can be seen that according to the opinions of students, culture can very well 
be reflected in idioms, and hence the opinion that idioms should definitely be represented 
in English language teaching. 
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           Chart 2 

The results of answers to questions  presented in the  chart 3 refer to the attitudes that 
students have towards the idioms of business English, i.e. whether they consider it 
important for economics students to know this type of idioms well, whether idioms  are 
easy to learn and whether their effective use in everyday communication can make 
speakers sound more professional. 
One of the questions also referred to whether students think that the meaning of idioms 
is easier to understand if it is given in context. The obtained answers show that the vast 
majority of students share the opinion that knowledge and effective use of business 
idioms is important for students of economics, that it is not easy to learn them, and that 
the meaning of idioms is much easier to understand if it is given in a specific context. 
Based on the analyzed results and all the above mentioned, we see that students of 
Economics generally have a very positive attitude towards English idioms, that they are 
very aware of the importance of their learning and use, and the fact that the use of idioms 
in communication reflects the level of communicative competence and English language 
proficiency. 
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          Chart 3 

Conclusion 

This study aimed to examine students' attitudes towards idioms in English language as 
well as their awareness of the importance of learning of idioms and using them in 
everyday communication. After analysing the results of the questionnaire, it was 
concluded that students of economics have the most positive attitudes towards this type 
of expressions, that they see the benefits of being able to use them in everyday 
communication, that way achieving better proficiency in English. Idioms or idiomatic 
expressions should not be taken for granted or neglected. They are used very often, daily 
and repeatedly by native speakers of English Language which means that they are part 
of every language's vocabulary and are based on that language culture, history and 
heritage. Learning idiomatic expressions helps to great extent non-native speakers of a 
language become more fluent, and sound more like native speakers. Furthermore, 
idiomatic knowledge indicates better understanding of the culture of that particular 
language. 
It is obvious that most of the students who participated in this research are aware that it 
is very important to put on a thinking cap, roll up the sleeves and learn English idioms, 
because their use affects to a great extent  the proficiency of the speaker, helps avoid 
misunderstandings during conversation and makes the speaker feel much more 
confident. 
In order improve the situation of learning idioms, both students and teachers have to be 
aware of the significant role of idiomatic expressions in the language learning process. 
They should have clear criteria of idiom selection and teaching aspects so that students 
can learn more effectively and become familiar with frequently used idioms.  They should 
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be exposed to idioms whenever it is possible. Consequently, they will become more 
confident in everyday communicative situations. 
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MUSIC – A GUIDE TO THE IMAGE AND EMOTIONAL 
STIMULATION 

 
Biljana Savić 30 

 

Abstract 
 
The music in the film crosses the boundaries of the field of musical art and requires 
adaptability in perceiving fundamental, interdisciplinary aspects. Music appears in the 
film as a part of the film's events, as an integral part of the image and the director's 
concept. Film music, as a special musical genre, fits into the dramaturgical audio-visual 
whole of the film, becoming an essential element of the film's structure. Film image and 
music realize their symbiosis in the consciousness of the recipient. how to qualify musical 
themes that are not archival but refer to originally composed wholes? Does the music in 
the film have a primarily accompanying dramaturgical role or can it be part of the plot 
and subject of the film? Is music expected to comment on the action and what role is given 
to immanent music as opposed to transcendent music? The author will give answers to 
questions about how music guides the image and emotionally stimulates the recipient, 
through a case study in the film Immortal Beloved directed by Bernard Rose. 
 
Key words: musical counterpoint, film music, dramaturgical role of music 
 

Introduction 
 
Contemporary film cannot be imagined without sound and its understanding of film it is 
subject to change and depends on the film itself. Economic-technical factors and their 
development, as well as aesthetic and ideological factors, are two interfering 
determinations that regulate the issue of variants. A film image is the most realistic 
reflection of the real world, while music is the most distant from its reflection. (...) Music 
is a consciously unrealistic element of film.  (Plaževski 1982, 9)  
The music in the film crosses the boundaries of the field of musical art and requires 
adaptability in perceiving fundamental, interdisciplinary aspects. Its important 
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characteristic is not so much in what it provides through sound, but in the way it relates 
and communicates with other expressive elements. (Varteks 1996, 58) 
Film image and music realize their symbiosis in the consciousness of the viewer. The 
basis of the axiom that one can accept listening in silence but not watching in silence 
imposes the premise that music in cinema is not listened to, but heard. 
Music contributes to the enrichment of the narrative and affects the recipient affectively, 
giving him the magnificent freedom to use his own imagination and interpret images, 
without disturbing the film reality, causing emotions by direct action on the 
subconscious, that is, on that part of the human psyche that we can not control. in the 
realm of the subconscious. (Merc 1996, 8)  
It moves the recipient from a passive attitude, engaging him in events on the screen. The 
music encourages his sensitivity to impressions in order to strengthen the dramatic unity 
and create an atmosphere that suits the general character. The basic tasks of music are to 
accompany and accentuate events in a painting, to create an atmosphere and to deepen 
visual impressions.  
The sound accompanies not only the image but also the diegesis. Diegesis - '' the course 
of events on the screen, but also the social, psychological or moral responsibilities to 
which that course is conditioned or which it conditions (...) Diegetic is what belongs to 
the world of the film story shown on the screen, , the elements ie. Everything that belongs 
to the pseudo (film) world with which the viewer identifies. (Omon,  2006, 24)  
The sound contains more non-diegetic material compared to the image (film music is 
generally considered extradiegetic, while music heard in diegesis could be called "screen 
music". The term extradiegetic is related to the places where music appears, in order to 
emphasize or expressed the feelings of the characters, 'where neither it belongs nor can 
its place be imagined in such a diegetic universe. (Omon 2006, 7)  
Music has its role in diegesis, although it is not a material part of it. Film sound cannot 
be "sound in itself", because it is always a transmitter of some meaning or an indicator of 
some source. 
The main function of music in commercial films is to emphasize the effect of unity, which 
is desirable both at the levels of narration and image. (Omon 2007, 72) 
In its visible spaces - film - it does not have to be a "decor" of visual images, it can function 
as a metadietic, supernatural, double image, added value, super-field, sound oniricism, 
hyperreal sound representation, supra-reality, narrative agent ( ...) We define this term 
as music in film (unlike music for film, whose task is to describe, follow, imitate the image 
/ narration); as music that forms its own (sound) image / text, which means that as such 
it has the power to speak, narrate, and "work" on an equal footing with the texts of other 
segments of film and shape the desired film meaning with them. (...) The place of music 
in film, is in its function within the film system and is quite justified (if not necessary), 
instead of being applied to call it functional.  (Ćirić 2009, 36) 
Music gives the viewer the magnificent freedom to use his own imagination and interpret 
images, without disturbing the cinematic reality. (Merc 1996, 58) 
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As a specific means of emotional stimulation, it changes its role in terms of the 
development of film expression. In the first films of the 19th century, her task was to "fill 
the silence" and divert the recipient's attention from the noise of the projector. 
It gives the viewer a feeling of experienced "duration", more than the sound atmosphere 
(...) compared to the time of the drama, that duration allows the value of its meaning to 
be felt. Music is determined by the film context itself and assumes meaning through the 
value of its position in the film. The most common musical forms are rondo (AB-AB-AB) 
and a variation that complements one theme with the orchestration of A-A1-A2-A3 
(Babac 2000, 62) 
We divide the music in the film into immanent and transcendent.  
 
Immanent music 
 
- the source visible in the picture, synchronous with the picture in the function of 
emotional preparation of the recipient for the immediate dramatic effects in creating the 
atmosphere or as a commentary on the action. Originally composed or archival. It has a 
dramaturgical role, supports or complements the development of the plot or originates 
from the content of the frame itself. Like transcendent music, it prepares the recipient 
emotionally, thanks to the changes that result from the detected sound sources on the 
screen. It can be the bearer of the idea of the film or have a transcendent character. 
Immanent music can be with the image of synchronous (music source is visible) and 
asynchronous (music is heard but the source is not visible). 
 
The dramatic functions of immanent music are: 
-music as a carrier of ideas (materialized form of recollection) 
-music as an element of action (rescue from apathy by song) 
-music joke (kontapunk jokes)  (Plaževski 1982, 51) 
 
Transcendent music 
- the source is not seen in the painting, that is, whose source is not on the scene and 
represents a specific, unrealistic comment of the author of the work. It illustrates moods 
and action, connects two sequences and connects with the image according to the 
principle of creative synchronicity and illustration of the image or asynchrony which 
creates a counterpoint of associations with the basic function of emotional preparation of 
the recipient. It is connected with the image exclusively by the principle of asynchrony, 
creating a counterpoint of associations (or antitheses). 
 
The subgroups of transcendent music are: 
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-imitation music (musically imitating a gesture or an event on the screen), is an attempt 
to synchronize a musical effect with a gesture. They are perceived in farce or satire, where 
the musical use of deformed sound gives the scene an ironic distance. 
-illustratory or pleonastic (pleonastic role based on explaining images with sounds that 
are obvious). It is based on finding musical equivalents for the scene and highlighting the 
differences in the character of the scenes. It schematizes its contents according to specific 
art contents. 
-autonomous (coincides with the film but does not explain the details). He uses a latmotif, 
synthesizing the theme of the film, repeating it often. The leitmotif becomes the bearer of 
an unchangeable idea that is not subject to the fluctuations of the plot. Autonomous music 
is also a counterpoint to music and images. 
-commentative (viewer's comment on the visual component of the film, usually ironically 
challenging 
-contrast (contrasting music with pictures) 
-dynamic (application of sound equivalents of the picture that emphasize the rhythm) 
 
According to the degree of connection of music with the image (or ideal), the following 
division has been established: 
 
-direct, direct connection - complements the action and does not represent a counterpoint. 
It complements what is seen, but it can also become a part of what is seen in the frame if 
the source can be perceived. This music can be immanent or transcendent. 
-indirect, indirect connection - represents a counterpoint to the image 
-free, internal connection - follows the basic dramatic thread without synchronicity with 
a specific dramatic situation. 
- unbreakable connection - complete symbiosis of image and sound 
According to the time of creation, music is divided into: 
Archival - (...) music that is not ordered and composed, but for that purpose already 
existing, written and recorded music is used (material from the holdings of the entire 
history and all genres of music) (Plaževski 1982, 27) 
Originally composed music - music that is purposefully composed according to the 
recorded visual content and with the aim of complementing the action, commenting, 
triggering emotion or becoming a counterpoint to the image. 
 
Immortal Beloved (1994) 
 
In the first half of the 19th century, Beethoven became a renowned European composer 
alongside Rossini. His symphonies become a regular repertoire of all orchestral concerts. 
The richness of the creative spirit as opposed to the emotional emptiness enabled Bernard 
Rose to present the famous composer in the spirit of the film language and melodrama 
genre. Copyright, after his death, he leaves immortally to a loved one whose name is 
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unknown. Anton Schlinder sets out in search of the name of the heiress, learning along 
the way many, unexpected details from Beethoven's life. 
 
Sequence analysis 
 
Sequence 1 - On his deathbed 
 
Transcendent archival music is connected with the image directly-directly 
complementing the work and not creating a counterpoint to the image. In the second 
frame of the scene, the direct connection turns into a free-internal connection, following 
only the basic dramatic thread. Beethoven's 5th Symphony in this scene realizes the unity 
of time and space, ellipses become less noticeable and at the moment of bringing the 
remains into the chapel, transcendent music takes on the character of pleonastic (chorus 
with text, melody and sound) clarifies the image and then becomes that the rhythm of the 
actors' movements, the length of the frames and the montage tone, completely coincide 
with the rhythm of the symphony.Analiza sekvenci  
 
Sequence 2 - Search 
 
Transcendent archival music is connected to the image directly. It complements what is 
seen and encourages the recipient to be emotional. The moment Schindler arrives in front 
of the hotel to which Beethoven's letter was addressed, transcendent archival music shifts 
from a direct connection to the image to a close-external connection, thus achieving a 
complete symbiosis of image and sound in which sound accompanies the image. In the 
last few frames of the sequence, the transcendent archival music turns into a free-internal 
connection with the image, following only the basic dramatic thread without 
synchronicity with the dramatic situation. 
 
Sequence 3 - Countess Julia 
 
The immanent archival music is directly connected with the image and follows the basic 
dramatic thread and then passes into the transcendent archival music which is freely 
connected in relation to the image because it follows the diegetic thread. Harmonious 
through the accelerated tempo, it achieves both emotion and kinestheticity in the 
recipient. The musical theme enabled the unity of time and space despite the perception 
of several shorter scenes with different spatio-temporal elements. In the last part of the 
sequence, transcendent archival music turns into immanent archival music, indirectly 
connected to the image representing a counterpoint. A change in the musical theme is 
perceived. The harmonic sequence of major tones, uniform rhythm and tempo is directly 
connected with the image, complementing the work by encouraging the viewer to be 
emotional and escapism. 
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Sequence 4 - Teaching 
 
Immanent original composed music makes a close-external connection. A complete 
symbiosis of image and sound is achieved in which the sound accompanies the image 
completely. The montage rhythm and montage tone are coherent with the tempo of the 
musical theme. When Beethoven punishes Julia with a slap on the hand, the immanent 
music turns into transcendent archival music, closely-externally connected with the 
picture, following every movement of the actors. The symbiosis of montage rhythm and 
montage tone with the beats of the musical theme is perceived. The action of introducing 
and placing the piano in the stage is accompanied by transcendent originally composed 
music, which then turns into immanent archival music, directly connected to the image, 
following only the basic dramatic thread. 
 
Sequence 5 - Johanna 
 
Transcendent, originally composed music, is directly connected to the image, 
complements the plot and follows the basic diegetic thread. It complements the action 
and does not represent a counterpoint. It complements what is seen, but it can also 
become a part of what is seen in the frame. 
 
Sequence 6 - Countess Erdodi Ana-Maria 
 
Immanent archival music, freely connected with the image, follows the basic thread of 
the diegesis and then passes into a close-external connection with the image. Archival 
music in the service of dramaturgy turns into the originally composed and is directly 
connected with the picture, becoming a counterpoint at the end of the scene - the 
members of the orchestra are inactive and the musical theme is still present. 
 
Sequence 7 - Condemning the audience 
 
Transcendent, originally composed music, is directly connected with the picture. It 
follows the basic dramatic thread and enhances the emotion of the recipient. 
 
Sequence 8 - Attack on Vienna 
 
Transcendent archival music (Great Symphony) is connected directly with the picture, it 
follows the basic thread of the diegesis and then passes into a close-external connection 
at the moment of the boy's death. Beethoven visits the Countess and presents her with a 
scheduled symphony: transcendent music turns into immanent archival music. It is 
closely and externally connected with the picture because it follows every movement of 
the actors as well as the action itself. 
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Sequence 9 - memories 
 
Immanent archival music is closely-externally connected with the image, it passes into 
transcendent archival music, connected with the image directly-directly, it complements 
the action visually, without conditioning the counterpoint. 
 
10th sequence - symphony template 
 
Transcendent archival music is closely and externally connected with the picture and 
illustrates every movement of the actors. 
 
Sequence 11 - guardianship 
 
Immanent archival music stimulates emotion and is closely and externally connected 
with the image. Going back to the past, immanent archival music turns into transcendent 
archival music which becomes closely-externally connected with the image, following 
only the basic dietetic thread. Transcendent archival music turns into immanent archival 
music. Karl leaves Beethoven, the composer's disorder is illustrated by transcendent 
originally composed music that is directly connected with the picture, accompanies the 
dramatic action and encourages strong emotion in the recipient. 
Beethoven teaches Karl: the immanent archival music with the picture is connected 
directly and follows only the basic diegetic thread. Before the end of the scene, immanent 
music turns into archival transcendent music, which is closely and externally connected 
with the image, causing a complete symbiosis of image and sound. 
Karl's suicidal intentions: transcendent originally composed music with a picture is freely 
externally connected, following only the basic thread. 
 
Sequence 12 - revealing a secret 
 
Transcendent archival music, connected with the image directly and directly, stimulates 
emotion by transitioning to immanent archival music (premiere of Ode to Joy). It becomes 
directly-directly connected with the picture, and towards the end of the scene it again 
passes into transcendent music, which becomes in close-external connection with the 
picture, achieving a complete symbiosis with the picture. 
 
Sequence 13 - forgiveness 
 
Transcendent archival music is connected to the image indirectly, indirectly representing 
a counterpoint to the image. At the end of the sequence, from the indirect-indirect 
connection, it passes into the direct-direct connection, following only the basic diegetic 
thread. 
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Final chapter 
 
Music appears in the film as a part of the film's events, as an integral part of the image 
and the director's concept. Beethoven's archival compositions are represented in the film 
and their performance is synchronous and is part of the plot within a frame, scene or 
sequence. The synchronization of image and music is a frequent directorial expression in 
films - biographies of composers and musicians. Film music, as a special kind of music, 
easily fits into the dramaturgical audio-visual whole of the film, thus becoming an 
important element of the structure of the film itself. 
Musical themes that are not archival but refer to originally composed wholes can be 
qualified in this film as applied music. Unlike absolute music, this originally composed 
music represents a part of a wider dramatic whole with which it forms a complex and 
harmonious-unique way of expression. Creative logic is guided by non-musical reasons, 
finding itself in the gravitational field of other art, whose forms of expression it has 
adapted to. 
The film Immortally Beloved belongs to the category of musical films in which music not 
only has an accompanying dramaturgical role but is also part of the plot and subject of 
the film: Napleon's attack and the French army's attack on Vienna, served as an 
inspiration for Beethoven to compose the Great Symphony, and then the performance of 
the same followed, and the Ode to Joy is the reason is the reason for Johan's visit to 
Beethoven. 
Sequence analysis proves the existence of places where archival music overlaps with the 
original composer. The coincidence of two independent genre-opposed scores is given 
through a non-diegetic status emphasizing the presence or change of the characters' 
emotions. Beethoven's archival music is placed in the background (non-diegetic status), 
while originally composed music with diegetic status takes precedence, which is basically 
a counterpoint to the classical hierarchical positioning of music in the film. 
The role of film music does not consist in paraphrasing visual expression. In this film, 
musical passages have a special meaning. 
Contemporary tendencies are to encourage a counterpoint between music and image. It 
is almost nonsense because in front of any image, any music is in counterpoint: the sound 
unit is opposite the visual unit. 
Counterpoint is a unit that arises exclusively from specific musical structures and refers 
to two melodies that develop in parallel so that their diversity encourages the listener's 
attention because it perceives the development of different voices and not the quality of 
chords or harmony (vertical connection of two chords is analogous to the law of 
harmony). 
The development of harmony in time or a new melody created with the help of two others 
(equivalent to monzaji) that would be parallel and not successive. It is possible that 
between the unit and the counterpoint, there may be contrast, opposition, rotation, and 
so on. But in addition to the fact that it cannot or does not have to be, the relationship 
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refers only to rhythm and tonality. This is not a meaningful connection, so we cannot talk 
about counterpoint if we want to talk about opposing emotions expressed through music 
and film. 
The music is expected to "comment on the work", which led the composers to consider 
the music dramatic and expressive. The recipient expects a deepening of the visual 
impression and not a "clarification" of the image. Resonance of a specific nature is needed 
because passion cannot be expressed in eight bars and wind instruments. The music in 
this film is expressive and adds its own feelings, to the feelings of the personality. 
Transcendent music is given a more important role than immanent music and its 
application is more elastic because it represents the most efficient way of 
instrumentalization. For these reasons, it is perceived that in this realization he 
participates the most in the emotional preparation of the recipient and at the same time 
enables the greatest manipulation. 
In biographical films, from the lives of important composers, it presents a challenge for 
directors in the way of transferring familiar compositions to the viewer on film. Their 
eventual performance could completely slow down the film's rhythm, that is, the action 
of the film itself. For these reasons, the director swore to the usual practice in this work 
as well, and it mainly refers to the staging of the act of composing the work (sound 
matrix), while the picture usually shows one of the main motives, such as the very youth 
of the composer. Another way of shortening the performance of the whole composition 
is common, and it refers to the interruption of a fragment of the action, after which the 
director returns to the musical theme, but choosing the last cadence and not just the place 
where the composition was interrupted. 
Music-biographical films have a dramatic value, as the director himself proved in this 
film adaptation. A retrospective of Beethoven's life, narration and dramatic climax are 
coherently blended with the composer's music. With Beethoven's archival compositions, 
Roseo enhanced the realism and authenticity of the film's image, also establishing 
continuity at the level of simple perception as well as at the level of aesthetic sensation. 
Beethoven's compositions are not only an element of simple action, but they also 
represent an unusually rich means of expression. The director revives and enriches this 
film story with his compositions, aware of the effect of music on the average cinema-goer, 
more precisely, on the part of the human psyche that cannot be controlled and is in the 
predominant sphere of the subconscious. 
The analysis of the connection between image and sound shows that all forms of their 
connection are present with a slight primacy of direct-immediate connection between 
image and sound, whose basic task is to supplement the action, ie what is seen. By 
skillfully choosing themes and musical phrases, the director accomplished the basic task 
of music to follow, underlining events and accents, especially increasing the viewer's 
sensitivity to impressions. 
Music has always carried cultural associations and most of these associations are coded 
and exploited by a given social context. The properties of instrumentation, rhythm, 
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melody and harmony can form an autonomous language. The music of this film is 
determined by the film context itself and presupposes meaning through the value of its 
position in the film. 
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DEVELOPMENT AND IMPROVEMENT OF HUMAN RESOURCES 
 

Petra Ercegovac31 

Abstract 

Human resources are becoming a recognizable form of resources that has led to the 
realization that people are the most important factor for obtaining the set of goals of the 
organization. The concept of human resource management is increasingly mentioned as 
a form of scientific discipline in numerous studies, articles and publications that are more 
actively focused on the issue of human capital and its improvement. The aim of this paper 
is to explain the importance of investing in human resources, and to show the complexity 
of development and improvement of human resources as a complex job that requires 
more knowledge and skills of managers than needed in leading and organizing other 
resources of the organization. Because man as a thinking and conscious being requires an 
individual approach, managers have the task of discovering, developing and mobilizing 
human resources to realize the goals of the organization, while personal investments of 
employees must not be frustrations, but personal satisfaction. The analysis of scientific 
papers on the topic of human resources leads to the realization that the individual 
approach of managers to the motivational effects of employees, education and 
improvement of their skills is crucial when mentioning the competitiveness of the 
organization and economic performance. 

Keywords: human resources, human capital, motivation, competitiveness, skills, individual 
approach 
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Introduction 

Human resource development is a process that focuses on monitoring an individual’s 
adjustment in the workplace. The term "human resources" refers not only to the 
number and demographic structure of the workforce, but also to their active potential, 
which depends on the intellectual and other characteristics of individuals. Human 
resources consist of individuals and groups whose knowledge, skills, abilities and 
other characteristics enable the organization to achieve the set goals (Šverko, 2012). 
Regardless of the level at which they are implemented, the processes of the human 
resources development process should be based on scientific and professional 
knowledge about people and their work behavior. How to get to know human 
behavior within the work collective and their needs for the purpose of greater 
satisfaction in the organization is a challenge for many. The answer to this is an 
appropriate development and education policy that enables vocational guidance and 
the provision of vocational education. Work psychology is a field of psychology that 
actively deals with the study of human resources issues of the organization. According 
to Šverko (2012), it has three main areas of activity: the first part focuses on the 
problems of adjustment of work staff, the second part covers the topic of motivation 
and behavior of people in organizational frameworks, while the third part deals with 
the analysis of work, working conditions, workload, safety and the psychophysical 
aspects of adapting working conditions to an employee. The great importance of the 
psychological aspect is manifested in the approach of an individual to business, in the 
process of selecting candidates for a particular position, and in further development 
through professional training. Acquisition of new knowledge and skills is important 
in today's society, when due to accelerated scientific and technological progress there 
is an increase in competitive activities of organizations in the market. By developing 
human resources, organizations eliminate the advantage of competition in the market, 
and ensure long-term business success with an appropriate human resources 
development strategy. One of the primary steps is selecting an individual for a 
particular position, and selecting the right candidate for a particular job can put an 
organization on the path to achieving business excellence, but also choosing an 
inadequate candidate can result in reduced organizational competitiveness. If human 
resources management does not set criteria or instruments for candidate selection 
properly, repeating the same mistakes for a long period of time can result in 
unsuccessful realization of the set goals of the organization. 

Human resources management 

Human resource management is a set of management activities aimed at attracting an 
effective workforce to the organization, its development to the potential and long-term 
maintenance in the organization. Human resource management includes recruitment, 
selection, training and development, performance appraisal, compensation 
management, and employment (Buble, 2000). Human resource management is 
becoming the most important business function, and it represents a specific 
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philosophy and approach to management that considers people the most important 
potential, but also a strategic and competitive advantage (Bahtijarević Šiber, 1998). 

As knowledge and motivation become fundamental factors for the development and 
survival of an organization, companies require more and more of the necessary skills 
and abilities of employees. The diversity of profiles, highly educated experts in 
creation, design, production and marketing represent the criteria of the organization 
when selecting candidates (Fromm, 1989). Human resource management goals are 
derived from organizational goals and must be consistent with them. The goals of the 
organization are the maximum realization of the organization's profit, increase of 
productivity, reduction of production costs, competitiveness and increase of 
organizational success (Dujanić, 2006). In order to maximize profits and increase 
productivity, it is important to focus on meeting the needs of employees, improving 
their social and economic position, which will later have a positive impact on ensuring 
better working conditions and quality of working life. Also, the provision of a 
favorable working atmosphere and good interpersonal relations, as well as care for 
the health of workers should not be neglected (Sundać and Švast, 2009). These 
characteristics indicate that human resource management has a strategic, 
developmental and long-term character. 

Human resources development 

Every successful organization can boast of a quality human resources development 
strategy that puts people and their development in the forefront, while it is jointly 
created by employees and their superiors. The goal of the human resources 
development strategy is to maximize development by using human capabilities in 
order to increase business performance. The realization of business activities depends 
on the human capital component, which is why it is not viewed separately, but as an 
integral part of it. Teamwork, good interpersonal relationships, health care and 
employee satisfaction, knowledge exchange, introduction of modern technological 
processes are precondition for developing positive work environment which is 
fundamental for successful work (Aksentijević, Ježić, Đurić, 2008). 

Abilities denote the basic human qualities that determine the level of success of any 
activity. The degree of development of individual abilities (intellectual, psychomotor 
and / or sensory) is the result of the interaction of inherited dispositions and the 
environment in which the individual developed. Because the stronger influence of the 
environment is limited to the early period of an individual's development, once 
formed adult abilities represent relatively stable traits. For this reason, abilities, unlike 
knowledge and skills, cannot be developed through further education or training. 
Instead, it is necessary to apply a strategy of assigning people to occupations and jobs 
according to their abilities. On the other hand, knowledge and skills, and traits such 
as attitudes or values enter into the traits that are acquired, and as such come as a 
result of spontaneous and organized learning. In other words, they are formed during 
the acquisition of experience and repetition of certain activities (Šverko, 2012). Based 
on the organization's knowledge of how people act, adequate human resource 
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development strategies can be created taking into account the abilities, knowledge and 
skills of individuals through professional guidance of people in occupations and jobs 
that match their abilities (professional orientation), selection of competent individuals 
for admission to educational programs and for individual jobs (professional selection) 
and through systematic education and training, ie professional training (Šverko, 2012). 

According to the definition of the International Organization for Economic Co-
operation and Development and the European Commission, career guidance is a set 
of services and activities aimed at helping individuals to choose an appropriate 
education program, occupation or job and direct their career. These services can be 
offered by public training institutions, employment services, civil society civil society 
organizations and private organizations. These include information on occupations 
and jobs, help with learning about one's own characteristics, counseling interviews, 
school vocational education programs (focused on self-knowledge, employment 
opportunities and development of vocational skills), programs for finding a successful 
job and helping to change jobs (Šverko, 2012). The goal of career guidance is to make 
it easier for an individual to guide their own career by providing relevant information 
about occupations and decision-making advice. Two tasks of professional guidance 
arise from the above: professional information and professional counseling (Šverko, 
2012). Professional selection applies pre-established and standardized techniques and 
methods by which those candidates who best meet the requirements of a particular 
job are selected. The goal of the process is to predict and maximize the likelihood of 
future job performance of employees and the entire organization. Vocational training 
can be linked to educational activity, learning and their effects. Learning as a 
fundamental and broadest concept is a psychological process of lasting change of an 
individual under the influence of experience and exercise, or a process by which 
experience or exercise produces changes in the ability to perform certain activities. 
Learning is a form of organized and systematic learning or education. The concept of 
learning is aimed at acquiring new knowledge and skills, while the concept of 
education indicates the formation of habits, attitudes and values. However, their goal 
is common, and it is aimed at preparing the individual to perform their key roles in 
life (Šverko, 2012).  

It should be emphasized that each organization has a different need for education of 
its own employees, and these same needs are assessed based on individual employee 
performance that is the result of work, job description, complexity of future projects 
and monitoring of individuals by a manager in charge of a particular sector. Since 
human resource planning is a very important function of human resource 
management, it is also important to plan their training and education.  

Methods and techniques of employee training and development 

With the arrival of new trends in the business world, the human factor has been given 
enough importance and the connection between education and economic success has 
been proven. It is this connection that makes the most important indicator of the 
importance of the role of human capital and investment in it in achieving the goals of 
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economic development (Bahtijarević Šiber, 2000). Fromm (1989) argued that the focus 
of work shifts from the physical to the intellectual and psychological energy of people, 
which already at that time became recognizable as a strategy of a company that shapes 
its goals towards investing in the human potential of the organization. Recognizing 
potential within an organization and investing in it is the first step in retaining creative 
and gifted people which becomes the most important skill of superiors (Fromm, 1989). 
According to Šverk (2012), training and development of employees can be realized by 
on-the-job training during work activities, in learning workshops or with the help of 
simulators (simulated conditions), in classrooms using different methods (lecture, 
audio-visual demonstration methods, programmed training , group discussions, role-
playing, etc.) and e-learning. 

On-the-job training is the oldest and most common form of job placement, and it is 
possible to realize it through job rotation or through mentoring training. Unlike on-
the-job training, a stimulated workplace is a more conducive environment for learning 
new work tasks because it eliminates noises that may occur due to workplace 
communication between mentors and students. Off-the-job training methods enable 
the acquisition of knowledge and partial skills that complement the ability to perform 
the job fully. E-learning is the latest form of learning based on modern communication 
technologies, and today it extends to all forms of interactive online learning that is 
realized over the Internet. In other words, the term refers to distance learning 
(temporal and spatial separation of teachers and students) that takes place without a 
real classroom. Considering that virtual teaching still cannot completely replace 
traditional forms of education, blended learning is most commonly used, which 
practices combining several different channels of information transfer (Šverko, 2012). 
The modern trend of accelerated technological development has brought man and 
human resource management to the center of the company's business strategy (Evans, 
1978).  

Conclusion 

Organizations that emphasize the active development of their own employees, 
providing them with constant opportunities for education and their own professional 
development have the opportunity to achieve greater work performance of 
individuals and thus greater economic success. Motivated by their own progress, 
employees improve their work and business by reducing costs, increase innovation 
and creativity through various projects, and find it easier to find common solutions to 
problems. The quality of the work team depends on their acquired knowledge, 
motivation and ability to acquire new knowledge. For this reason, each company 
should be guided by improving employee quality as a priority in its own business 
planning. Organizations that will understand business planning as people planning 
will have an advantage in the market because they will use the least used management 
function, human resource management, in order to achieve their own mission and 
vision. The real development and improvement of human resources is reflected in 
continuing education, which results in increased competitiveness in the market. 
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Problems of adjustment of work staff are often pointed out by managers who use 
guidance, recruitment, training and development of people for work, as well as 
analysis and evaluation of their performance as a solution to the problem. A society 
composed of professionals and educated people more easily accepts change and 
shows flexibility in accepting and reacting, making it more competitive in 
international relations. In conclusion, it is necessary to implement an appropriate 
development and educational policy that will enable professional guidance and 
provision of professional education within the organization.  
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THE IONIZING RADIATION AROUND US 
 

Marija Šljivić-Ivanović32; Ivana Jelić 33, Slavko Dimovic34; 

 

Abstract 
 
Ionizing radiation and radioactivity are phenomena that people are very afraid of. 
However, they are naturally present in the environment but also are widely spread in 
the industry and medicine. This paper aims to explain the main radiation sources of 
this radiation, its applications, and the ways of radiation protection. Also important 
are the procedures and rules given with law and bylaws to diminish the radiation 
exposure of the population and the people who work with the radiation sources. In 
order to prevent exposure of people to high doses of radiation, it is necessary to control 
the radioactivity of consumer goods, food, drinking water, etc., monitor the content of 
radionuclides in the environment, control the correctness of devices containing 
radiation sources or emit radiation, but also the education of people working with 
them. 
 
Key words: ionizing radiation, radioactivity, radiation protection. 
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Introduction 

 
Depending on neutrons number in atoms, the isotopes can be stable or unstable. 
Unstable isotopes are those that emit energy or particles in order to achieve stability. 
The emitted energy is high-energy electromagnetic radiation which includes X-rays 
and γ-rays. The emitted particles are α, β, positrons, and neutrons. Since they are able 
to ionize the materials, they are called ionizing radiation. The ionizing radiation is 
emitted by radioactive materials as well as machines. Since radiation exposure might 
be very serious, provoking health risks and death, the exposure to ionizing radiation 
has to be monitored. For that purpose, many legal acts are in use. Thus, this study 
aims to summarize sources of ionizing radiation, its application, and the legislative 
considering this topic.   
 

Sources of radionuclides and radiation 
 

Naturally, radionuclides and ionizing radiation are all around us, on Earth and in the 
universe. Radionuclides are present in the Earth’s crust (terrestrial), the atmosphere 
(cosmogenic), and the bodies of living organisms. Terrestrial radionuclides are U and 
Th decay series, as well as K, whereas cosmogenic are H, Be, C, Al, and Ar. Also, K is 
present in the blood and tissues of living organisms. K enters the body by inhalation 
or ingestion. Average exposure to radiations of natural sources is given in Table 1. 
Besides natural, many radiation sources are artificial. Many artificial radionuclides are 
in use for different applications like Am, Cs, Tc, Co, etc. γ-emitters like 60Co and 137Cs 
can be used for sterilization of food, packages, or medical consumptions. 
Radiopharmaceuticals in radiotherapy contain isotopes like I. Yt, Sr, Sm, Re. Also, 
smoke detectors contain Am isotopes. 
Except for them, many ionizing radiation generators are in use. Examples of these 
generators are X-ray machines (CT scanners, X-rays) used in medicine or CT scanners 
used for baggage inspection on airports, the entrance of important buildings, etc.  
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Table 1. Average annual effective dose from natural sources 
 

Sources Average annual effective 
dose (mSv) 

Cosmic rays 0.39 

-directly ionizing radiation and photons 0.28 

-neutrons 0.10 

Radionuclides (cosmogenic) 0.01 
External radiation due terrestrial radionuclides  0.48 

-outdoor 0.07 

-indoor 0.41 
Internal exposure due inhalation 1.26 

Th 0.10 

Rn 1.15 

U, Th decay  0.006 
Internal exposure due ingestion 0.29 

U, Th decay 0.12 
40K 0.17 
TOTAL 2.4 

  
 

Natural sources 
 

The majority of radiation exposure is due to the 222Rn inhalation. It is a gaseous 
product of radium decay, and the organisms are unable to see or smell Rn. 
Inhaling large quantities of radon causes lung cancer. Whatmore, radon is the second 
most common cause of lung cancer after smoking. For example, 10% of lung cancer 
deaths in the USA are caused by radon inhalation. The estimation using data from 
2008 showed that the highest contribution of the world population is caused by radon 
inhalation. Thus, the legislation introduced the allowed levels of 200 Bq/m3 for new 
buildings and 400 Bq/m3 for older buildings. High radon concentrations can be 
provoked principally by the existence of building materials with elevated 222Rn 
values and vicinity from the ground, but also soil types, climate, ventilation, etc. 
According to this, the concentration of radionuclides in the building materials is 
strictly controlled. It is generally assumed that radon levels in the upper levels of a 
multi-storey building will be intrinsically lower than at ground level, but this is not 
always the case. Some studies have identified both concrete and gypsum-based 
plasterboard as significant radon-emitters. 
Cosmic radiation is caused by stars in the galaxy that emit a constant stream of cosmic 
radiation. The Earth’s atmosphere and magnetic shield protect us from cosmic 
radiation. Earth’s magnetic shield protects us from cosmic radiation and is strongest 
at the equator and weakest near the poles. The magnetic shield diverts most of the 
radiation around the Earth. Earth’s atmosphere shields us from most of the remaining 
radiation that travels to Earth. Part of our exposure to cosmic radiation depends on 
the elevation where we live at higher altitudes are exposed to slightly more cosmic 
radiation than people who live at lower altitudes. Flying in airplanes is an example of 
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significant exposure to cosmic rays where the dose is directly proportional to the 
number and length of airline flights we take. Also, it is dependant on altitude and 
latitude. The radiation from two cross-country flights is about equal to the radiation 
dose from a single chest X-ray. 
Radionuclides (U, Th, K, Cs) enters the body through water or food daily. Food like 
bananas, brazil nuts, forest fruits naturally contains high amounts of K. Whereas in 
the case of nuclear accidents, the doses of ingested food can be significant. Thus, after 
the Chernobyl disaster, the control of radionuclides activity in food became required. 
Also, after the Fukushima accident, widespread monitoring of various types of food 
was carried out to determine the quantities of key radionuclides contained in them. 
Radionuclides of interest were y I, Cs, and Cs. Based on the obtained results, 
restrictions on food / water intake or prohibition of use were introduced. 
Soil radiation (background) is caused by radionuclide content in soil components, 
which depends on geology, soil type, soil moisture, organic matter, soil pH, and 
climate with regard to the pluviometric and the thermometric regime of a region. 
Therefore, the concentrations of radionuclides vary widely depending on the location. 
High radiation levels can be generally found in igneous rocks (granite). Also, minerals 
like ilmenite, zircon, garnet, magnetite, rutile, and monazite are rich in U and Th 
isotopes.  
Although the level of soil radiation is often between 1.5 to 3.5 mSv/y, it also can be 
extremely high (>50mSv/y). These places are Kerala and Madras States in India, 
where habitants receive over 15 mSv/y from gamma-radiation. Comparable levels 
occur in Brazil and Sudan. Ramsar in Iran is the place with background radiation up 
to even 260 mSv/y due to the soil minerals reach in radium. However, there is no 
evidence of increased cancers or other health problems arising from these high natural 
levels.  
Furthermore, the man-made contamination of soils provoked an increase in soil 
radiation. Examples are Fukushima, Chernobyl, Hanford Site, Mayak, etc. 
 

Artificial sources 
 
Natural background radiation is different in the world (e.g., 3,5 mSv/y in the USA, 
1.5 mSv/y in Japan) with an average annual value of 2.4mSv. Counting artificial 
radiation sources, total radiation annual doses increase to 6.24 mSv in the USA and 
3.83 in Japan. The world average annual dose is 3.01 mSv. Artificial radiation sources 
are medical sources in the first place, as well as other radioactive sources or radiation 
generators used in human activities. For the population, the highest contribution in 
radiation dose is a consequence of radiation application in medicine (Figure 1). 
Medical exposure involves the application of gamma and X-rays using radiation 
generators or the application of radionuclides in diagnostic or therapy.  
Radiation doses vary in the wide range, depending on radiation type. The utilization 
of radiation generators for diagnostics in dental imaging delivers low, local exposure 
(2-10µSv). On the other hand, during fluoroscopy, X-ray CT scan, and PET (Positron 
Emission Tomography) scan, the patient effective dose is between 4.2 - 32, 5, and 30 - 
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2-20 mSv, respectively. Therapy doses are much higher than diagnostics. With Co as 
the most often radiation source used in these procedures, equivalent adsorbed doses 
are in the range of 20 - 80 Gy, given in about 2 Gy fractions. 
Furthermore, nuclear medicine uses radionuclides in the form of 
radiopharmaceuticals for diagnostics and therapy. Various isotopes like P, Tc, I, Ra, 

Yt, etc., are in use, which can be given by injection, inhalation, or orally. 
 

Professional exposure 
 

Some people are working with radiation sources and generators, called professionally 
exposed persons. Thus, in medicine, construction, mining, shipping, agriculture, and  
nuclear power, they are routinely exposed to ionizing radiation and are adsorbing 
extra radiation dose doing their job. Miners are exposed to large concentrations of  
Rn while in the industry can be used radiation sources for material density evaluation, 
product sterilization, quality control, static elimination, and electricity  
generation. X-ray and gamma rays are in use for inspecting metal parts and the 
integrity of welds. Gamma rays (gamma radiography) are often used because the  
radiation source is placed in a small sealed titanium capsule. Otherwise, for X-ray 
inspection, X-ray generators are required.  
Gauges containing radioactive materials are used in all industries where levels of 
gases, solids, or liquids have to be monitored. The professionally exposed persons can 
absorb up to 6 m Sv or 20 mSv per year, depending on their workplace classification. 
. 
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Figure 1. Estimated average contributions to an individual’s exposure 
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Radiation protection 
Fundamental to radiation protection is reducing dose using the simple protective 
measures of time, distance, and shielding. The time spent in radiation field and the 
distance have to be minimized. The materials used for shielding are concrete and lead, 
which are able to reduce radiation intensity. In order to prevent body contamination, 
respiratory protective equipment is in use. It is designed to minimize the possibility 
of radionuclides being inhaled or ingested as emergency workers are exposed to 
potentially radioactive environments. 

 
Legislative 

In order to prevent high doses adsorption, the radiation exposure of the population, 
patients, and professionally exposed persons are regulated by numerous laws and 
bylaws, which enforcement is controlled by regulatory bodies in every country. In the 
Republic of Serbia regulatory body is the Serbian Radiation and Nuclear Safety and 
Security Directorate. 
Export, import, and transit of building materials are controlled on the borders. 
According to the legislative in the Republic of Serbia, dosimetric control of raw and 
waste materials based on (Fe metals), non-ferrous metals, bronze, and brass, ferrous, 
and non-ferrous is required. Also, sampling of goods and its gamma spectrometric 
examination of radionuclides content is required for  1. tea; 2. blueberries (in any 
forms); 3. cranberries (in any forms); 4. forest berries (in any forms); 5. mushrooms, 
apart grown (in any forms); mineral phosphate fertilizers. Radioactivity control of 
exported/imported goods is performed by authorized legal persons. Furthermore, 
environmental monitoring is carried out. For this purpose, the radionuclide activity 
in water (drinking, surface, underground), food, general purpose goods, plants, soil, 
sediments, precipitation, and the air is measured (Figure 2). In the Republic of Serbia, 
special attention is paid to monitoring cities bombed with depleted uranium, as these 
places can potentially negatively impact the environment. 
The utilization of ionizing radiation sources and generators is strictly controlled. Legal 
entities that use ionizing radiation sources have a license. Radiation 
sources/generators are registered and periodically controlled.  
Each country has its own rules for radioactive waste treatment and disposal. Export 
of radioactive waste is forbidden, whereas cross-border transport is specially 
regulated and rigorous.  
Health effects of radiation onto professionally exposed persons are also controlled by 
monitoring individual doses and medical examinations.  
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Figure 2. Samples preparation and gamma detector - equipment for radionuclides 
activity measurement 
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Abstract 
 
The primary intention of the paper was to point out the general characteristics and the 
distribution of the Apiaceae family. The distribution and characteristics of two species 
of the genus Peucedanum L. (Peucedanum officinale L. and P. oreoselinum L.) are also 
presented. Material as well as their concentration in the root and plant organs. The 
bioaccumulation coefficient, bioconcentration and translocation factor for all tested 
metals were determined. The values of the obtained elements can be compared as: Fe> 
Ca> Mg> Mn> Zn> Cu> Ni. The results show that the distribution of the examined 
elements in the species Peucedanum officinale L. is as follows: there is Ni in the root; 
There is Mg in the fruit; The leaves have the most Ca, Mn, Fe, Zn, while the 
inflorescences have Cu. In P. oreoselinum L.: at the root Ni, Zn; In the inflorescence 
Cu and in the leaf it has the most Ca, Mg, Fe, Mn. Based on translocation factors, all 
metals translocate well from the root to the aboveground parts of the tested plants, 
with the exception of Ni and Zn in the plant P. oreoselinum L., and Ni in P. officinale 
L. 
 
Key words: Peucedanum, Metals, Distribution. 
 

Introduction 
 

The introduction of substances, elements or energy into the environment, in 
concentrations that pose a risk to living beings, which are directly or indirectly 
associated with that environment, constitutes a process of pollution. land, where man 
has the greatest influence on the degradation process (Marić, 2014). Metals accumulate 
in the soil due to natural lithogenic and pedogenic processes, but also due to 
anthropogenic influences. From the point of view of ecology, the most studied heavy 
metals are, among others, copper, zinc, lead and cadmium, due to the increasing 
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pollution of water and soil (Mihailović, 2015). The degree of absorption of heavy 
metals by plants depends on their shape in the soil, and significantly less on their 
amount in the soil (Grozdić, 2015). The most significant sources of soil pollution with 
heavy metals of anthropogenic origin are: intensive traffic, metal industry, smelters, 
mines, organic and mineral fertilizers, etc. ( Grozdić, 2015). 

Phytotoxicity is reflected in the reduction of biomass, chlorosis, inhibition of root 
growth, as well as in morphological changes. During long-term exposure to high 
concentrations, heavy metals at the cellular level cause membrane disintegration, ion 
loss, DNA / RNA degradation and cell death (Alagić, 2014). Heavy metals from the 
soil that accumulate in plants enter the food chain and their excessive amount can 
have a toxic effect on humans and animals (Marić, 2014).Basic characteristics of the 
family Apiaceae Lindl. (Umbelliferae) 

Pimenov and Leonov (1993) published a new classification according to which this 
family consists of three subfamilies: 

1. Hydrocotyloideae (42 genera and about 470-490 species), 
2. Saniculoideae, with about 9 genera (Sanicula, Astrantia, Eryngium, etc.) and 
300-325 species and 
3. Apioideae, by far the largest subfamily with about 400 genera and over 3,000 
species. 

                                 Figure 1. Habitus Apiaceae 

The Apiaceae family includes annual, biennial and perennial herbaceous plants, 
shrubs are very rare (Nikolić, 1973; Tatić and Blečić, 1996). The stem has hollow 
internodes (Fig. 1), and a developed collenchyma, so they can reach a height of up to 
3 m and 5 cm in diameter. The leaves are alternately arranged, rarely opposite, large 
and ground and at the base of the stem, rarely whole or truncated, usually once or 
multiple feathers divided so that the clippings can be of different shapes. The leaf stalk 
turns into a sleeve, which encloses the tree (Figure 1). 
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Figure 2. Inflorescence, flower and fruit of the family Apiaceae 

The floral formula of the family is * / ↑ K5C5A5Ĝ. The flowers are bisexual, rarely 
unisexual, small and radial (actinomorphic) symmetry. Only along the perimeter of 
the shield are the flowers sometimes zygomorphic (Figure 3). The flowers can be 
grouped into simple shields, but are more often in the form of complex shields, where 
the lateral branches of the first row do not end in flowers, but in simple shields. Within 
the inflorescence, a larger or smaller number of specimens can be developed below 
the main shield, forming the envelope involucrum, and below the simple shield 
involucelum (Figure 2). The flowers consist of five calyx, five corolla petals, five 
anthers and two fertile petals. The calyx is usually poorly developed, in the shape of 
a five-toothed border on the upper part of the ovary, or inconspicuous. The coronal 
petals are bicuspid or truncated at the perimeter, free, and often the tips of the cluster 
petals are bent inwards so that they appear to be trilobed. In zygomorphic flowers, 
the coronal leaves are uneven, larger towards the outside of the inflorescence, the 
colors are white, yellow or red (Nikolić, 1973).  

The anthers are free, the hammer is syncarpous (Nikolić, 1973; Tatić and Blečić , 
1996 ). The pistil has a two-eyed, rarely one-eyed, under-flowered pistil with one seed 
embryo in each eye. Nectaria can be found on the ovary in the form of a fleshy cushion 
(discus), or a prominent extension (stylpodium), from which two pillars rise, with 
sticky marks (Figure 2). 
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 Figure 3. Inflorescence of Orlaya grandiflora species, peripheral zygomorphic 
                             flowers 
 

    
 Figure 4. Fruit of the family Apiaceae 

The fruit is a schizocarpium, when ripe it disintegrates into two single-seeded 
mericarpia, which are for some time tied to a conical outgrowth, the fruit carrier - 
carpophore (Figure 4). The fruits are mostly flat on the inner, ventral side, where they 
touch each other, while they are convex on the dorsal side. On each fruit there are five 
longitudinal ribs (juga primaria) in which there are conducting bundles, and three 
dorsal and two lateral ones, and often there are side ribs ( juga secundaria) between 
these . In the wall of the pericarp, all around or between the main ribs in the furrows 
(vittae vallecularis), less often below the main ribs (vittae intrajugalis), there are 
channels with essential oil. They can also be found on the ventral side. 

The seed is of different shape and structure, and often grows on the wall of the ovary 
(Nikolić, 1973). The number of chromosomes is x -6-12 (Tatić and Blečić, 1996). The 
Apiaceae family is one of the most researched flowering families. Species belonging 
to this family are used in the diet (carrot - Daucus carota), as spices (cumin - Carum 
carvi, celery - - Apium graveolens, spice - - Anethum graveolens) and as medicinal 
plants (fennel - Foeniculum vulgare, or angelica - Angelica archangelica). The 
characteristic taste and smell of these plants come from volatile compounds, which 
are found in fruits and leaves. Most of the plants from this family of active substances 
contain: essential oils, coumarins and furocoumarins (Nikolić, 1973). 
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Many are poisonous species, e.g. kuk uta - Conium maculatum . Hemlock contains a 
large number of alkaloids, piperidine derivatives. The most important is conine, 
which is also the most toxic. Konin and other hemlock alkaloids are strong 
neurotoxins, that is, they act on the central nervous system. Sufficiently large amounts 
cause paralysis of the skeletal muscles, and death occurs due to suffocation due to 
cessation of breathing. The most famous case of hemlock poisoning is related to the 
great Greek philosopher Socrates, namely the death penalty on Socrates was carried 
out with a hemlock drink (Gutman and Djelic, 2018). 

In Serbia, the family Apiaceae Lindl is represented by 53 genera and 153 species, while 
globally it includes 300 genera with about 3,000 species distributed in countries with 
temperate and subtropical climates of the northern hemisphere (Nikolić, 1973). 
Endemic plants are also present in our flora. from this family such as e.g. E ryngium 
serbicum Panc endemic to the central part of the Balkan Peninsula, (Serbia and 
Albania) (Tatić and Blečić, 1996). 

 General characteristics of the genus Peucedanum L  

The name of the genus comes from the Greek peuke-spruce and danos-low, due to 
some mutual similarity of leaves, or from the Greek peuke-danos, bitter or astringent, 
due to the taste of resin from the roots (Nikolić, 1973). times three-membered 
pinnately divided leaves. His rhizome sometimes thickened. The calyx consists of five 
teeth. The coronal leaves are white, red, green or yellow. The pillars are small and 
bent. The fruit is flattened, ellipsoidal or round in shape, with a wide rim. The furrows 
are composed of 1-3 canals, and on the ventral side 2-6 canals (Nikolić , 1973 ). 

The genus contains about 120 species that are widespread in Eurasia and Africa 
(Nikolić , 1973 ). There are about 14 species of this genus in Serbia (Nikolić, 
1973 ): P.aegopodioides (Boiss.) Vandas, P. Aequiradium Vel., P. Carvifolia 
(L.), Vill., P. Schottii Bresser., P. minutifolium (Janka.) Velen., P. Arenarium W et K., 
P. Longifolium W et K., P. Latifolium (M: B) DC., P.alsaticum L., P. cervaria (L) Cuss., 
P. oreoselinum (L.) Moench., P. palustre (L.), Mnch., P. austriacum (Jacq.) Koch 
(Nikolić, 1973). 

Characteristics of Peucedanum officinale L.  ( syn . Selinum peucedanum 
Web.1780)  

Perennial plant with a strongly branched rhizome that is dirty yellow to brown on the 
outside, and milky white on the inside. The stem is hollow, tubular, up to 2 m high, 
smooth, round, thinly furrowed and overgrown with leaves, and the ground leaves 
are 4-6 times trifoliately divided, and on long stalks, with an elongated sleeve. In the 
past, condensed juice of this type was widely used in medicine against hypochondria, 
epilepsy, paralysis, and uterine cramps. It has been shown that this plant also has anti-
inflammatory activity, which allows us to use it for therapeutic purposes (Matejić , 
2013 ). The use of this plant dates back to ancient times when 
rhizome (Rhizoma Peucedani) and fruits (Fructus Peucedani) were used for medicinal 
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purposes. It is a medicinal plant, which has been attributed magical properties by 
the people since ancient times ( for example, that the root kept in the house attracts 
money, happiness). 

Habitat: On meadows, pastures, along forest edges, glades, dry slopes, thickets, along 
roads (Nikolić, 1973). General distribution: Europe and western 
Asia; Pontic- Mediterranean ( Central European) floral element (Nikolić, 1973) 
(Figure 5 ). Distribution in Serbia: Vojvodina (Srem, Fruška Gora), central Serbia 
(Zlatibor, Kragujevac (surroundings), Veliki krš (Bor), Niš (surroundings)) (Nikolić, 
1973). 

        
 Figure 5 . Distribution of the species Peucedanum officinale L. 

Characteristics of the species Peucedanum oreoselinum L.              

(syn . Athamanta oreoselinum L. 1753, Selinum oreoselinum Cr. 1767, Oreoselinum 
legitimum MB1819.) - siljevina , devesilje 

A perennial species with a rather thick rhizome, topped by tufted tufts (Figure 6 ). The 
stem is 30 to 100 cm long, erect, full, round, thinly furrowed, bare and slightly 
branched in the upper part. The leaves are 2-3 times pinnately divided, leathery, shiny 
on the face, with pronounced nervation . The cuttings of the last row are ovate, 
pinnately cut or divided, at the top with a short spike. The upper leaves are sessile 
with a large, membranous sleeve. The involucrum and involucelum are composed of 
a number of linear leaflets. Simple shields are with a large number of flowers. The 
teeth on the cup are ovoid and triangular. The coronal leaves are white or pink, about 
1 mm long. The fruit is round or ellipsoidal, 5-8 mm long, with 1.5 mm wide lateral 
wings. The furrows have one channel each, which is filled with essential oil, while 
there are two channels on the ventral side. In addition to these, there are secondary 
channels . The stylopodium is conical and flattened. The pillars are 1 mm long, 
headed and bent (Nikolić , 1973) . 
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Figure 6 . Tree, fruits, inflorescence and leaf of the species Peucedanum oreoselinum 
L 

Based on the ecological index, P. oreoselinum is a xerophyte, poluskiophyte, 
mesothermal and neutrophilic species. In terms of nitrogen requirements in the soil, 
it is between oligotrophic and mesotrophic plants. According to its life form, it belongs 
to hemicryptophytes (Nikolić , 1973). sandy terrains. General distribution: Europe, 
European (Mediterranean-continental) floral element (Nikolić, 1973). 

 Secondary metabolites in plants  

Plants synthesize a wide range of organic compounds that are classified as primary 
and secondary metabolites. Primary metabolites are compounds that play a role in 
photosynthesis, growth, respiration and plant development (Croizer et al., 2006). 
Primary metabolism includes fundamental metabolic processes that take place in of 
all plants. The primary metabolites are formed by the process of photosynthesis and 
these are proteins, carbohydrates and lipids (Mazid et al., 2011). 

In addition to the primary, secondary metabolism also takes place in plant cells, whose 
products, secondary metabolites, are not essential for the plant but are, most often, the 
result of the plant's adaptation to environmental conditions. Secondary metabolites 
occur in specialized cells, at a certain stage of growth, and not every plant can produce 
every secondary metabolite (Lovrić , 2014). They are structurally very different so they 
can be important as diagnostic characters in plant species. Their quantitative-
qualitative composition changes during the vegetation period, time of day, geological 
base on which the plant grows. There is a difference in the quantitative and qualitative 
ratio of secondary metabolites in plants, with a difference both between species from 
the same family and between species from the same genus (Mazidi et al., 2011). They 
are important because of their role in protecting plants from plant and microbiological 
infections, then they play the role of attractants in plant pollination, protect against 
UV radiation, etc. (Croizer et al., 2006). Significant pharmacological effects of 
secondary metabolites have contributed to the use of medicinal plants for various 
treatments, as well as for the isolation of bioactive substances that have found wide 
application in modern medicine. According to the molecular structure, they are 
divided into two groups. The first group includes metabolites that do not contain 
nitrogen atoms in their molecules, and are divided into two subgroups - phenolic 
compounds and terpenoids. The second group includes metabolites that contain 
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nitrogen atoms in their molecules - alkaloids and antibiotics (Mazid et al., 2011). 
Representatives from the group of phenolic compounds are present in all plants, while 
e.g. alkaloids characteristic of a particular species or cultivar. Phenolic compounds are 
e.g. involved in the synthesis of lignin, which is present in all plant species, while 
alkaloids that have much more specific roles are synthesized under specific conditions 
and only in certain species. It has not yet been fully elucidated why only some plants 
synthesize specific secondary metabolites. Recent research suggests that certain genes 
whose expression regulation is still insufficiently investigated are 
responsible (Kliebenstein and Osbourn, 2012). The detailed processes of biosynthesis 
of secondary metabolites in plants have not yet been elucidated. 

Phenols are compounds that have at least one aromatic ring with one or more 
hydroxyl groups. Over 8,000 phenolic compounds have been described, which are 
distributed in almost the entire plant kingdom. They can be classified based on the 
number and arrangement of carbon atoms. They are divided into two groups: 
flavonoids and non-flavonoids (phenolic acids) (Croizer et al., 2006). 

Flavonoids are polyphenolic compounds made up of 15 carbon atoms, with two 
aromatic rings connected by a tri-carbon bridge. They are present in high 
concentrations in the epidermis of the leaves, in the bark, flower, etc. They are 
involved in the processes of protection against UV radiation, pigmentation, the 
process of nitrogen binding and disease resistance. The most important subclasses of 
flavonoids are: flavones, flavonols, isoflavones, etc. (Croizer et al., 2006). During 
stressful conditions, the synthesis of polyphenolic compounds in plants increases 
(Lovrić, 2014). Representatives of the Apiaceae family are characterized by the 
presence of coumarin. Furanocoumarins are found in the leaves of plants from the 
genera Peucedanum, Angelica and Seseli. The biological activity of coumarin is 
multiple (antifungal , antibacterial, anticoagulant) (Matejić, 2013). 

Terpenoids are one of the most diverse classes of metabolites, and are isoprene 
derivatives. Depending on the number of isoprene units, they are divided into: 
chemiterpenes, monoterpenes, sesquiterpenes, diterpenes, triterpenes, tetraterpenes 
and polyterpenes (Matejić , 2013). It is estimated that there are about 30,000 different 
compounds of plant origin that include plant and animal hormones, antibiotics, 
membrane lipids, attractants, as well as compounds that participate in the processes 
of photosynthesis and respiration (Croizer et al., 2006). 

Alkaloids are low molecular weight compounds that contain nitrogen derived from 
amino acids and are found in about 20% of plant species. As secondary metabolites, 
they are thought to play a defensive role in the plant against plant pathogens. Due to 
their strong biological activity, most alkaloids are used for drugs, narcotics, stimulants 
and poisons (Croizer et al., 2006). 

Essential oils are specific, most often liquid products of the plant. Plant species in 
which the main ingredients are volatile fragrant products - essential oils, are called 
aromatic plants. A large number of such plants are grown for the production of raw 
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materials, spices and essential oils. Essential oils are usually obtained from plants by 
steam distillation. The amount of essential oils in plants or drugs varies in a wide 
range from about 0.05% to 20%. Essential oils are clear, aromatic, easily mobile, 
volatile, colorless or yellowish liquids. Upon cooling, some essential oils solidify or 
solids are excreted from them. Essential oils do not dissolve in water, but they are 
easily dissolved in ethanol, fatty oils and other organic solvents (ether, chloroform). 
They have a characteristic odor, while most essential oils have a spicy or aromatic taste 
(Matejić, 2013). Aromatic plants and essential oils are primarily used in the chemical-
pharmaceutical industry and pharmacies for the production of medicines, in the 
production of cosmetics, in the food industry as spices, in the industry of soft and 
alcoholic beverages, in the tobacco industry, etc. (Matejić, 2013). Essential oils are 
especially present in the following families: Pinaceae, Zingiberaceae, Lauraceae, 
Apiaceae, Asteraceae, Lamiaceae, Myrtaceae. They are contained in almost all plant 
organs, especially the flowering ones, although they are also found in the root, 
rhizome, fruit, seed, etc. For the same species, the composition of essential oils varies 
depending on environmental conditions. The content increases in species from 
warmer regions (Matejić , 2013). 

In the Apiaceae family, essential oils are localized in secretory 
organs (secretory channels). A larger amount of essential oil can be found in the root 
of squid (Matejić , 2013). Essential oils are classified according to the main ingredients 
into: hydrocarbons, alcohols, aldehydes and ketones (Matejić, 2013). The biological 
role of essential oils is related to the attractive effect on insects, which enables the 
transfer of pollen and pollination of plants. The role of essential oils in the protection 
of plants from insects and animals, primarily herbivores, is also significant. Essential 
oils isolated from certain species of the Apiaceae family have been shown to have 
insecticidal activity. Almost all oils prevent the development of microorganisms and 
thus suppress the spread of infections (Matejić , 2013). 

Essential oils also have an effect on human health, because they have various 
activities: antimicrobial, antifungal, sedative, etc. Monoterpenes as easily volatile 
compounds are also used in aroma therapy, as agents that promote relaxation during 
nervous tension. Many species have long been used for teas due to the beneficial 
effects of their volatile substances (Matejić , 2013). The most important factors that 
affect the composition of the essential oil of a plant are: genotype, phenophase of 
ontogenetic development, environmental factors, method of processing plant material 
and isolation of essential oil (Matejić, 2013). 

 Minerals in plants    

Plants receive different minerals from the soil on which they live, but they do not need 
all the elements to the same extent. It is believed that there is a group of about 17 
elements that are necessary for plants to live and they are called essential 
elements. Useful elements are not necessary for the plant, but they can have a 
beneficial effect on the plant (Nešković et al., 2003). Essential elements are: C, O, H, N, 
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S, P, K, Ca, Mg, Fe, Mn, Zn, Cu, B, Cl, Mo and Ni. Properties of essential 
elements:                                                                                                                 

1. 1. They are necessary for the normal functioning of the plant and when the 
essential element is missing, symptoms of deficiency appear; 

2. They have a specific effect and cannot be replaced by any other element; 

3. The element must have a direct effect, that is, it must have a certain function; 

4. If one element is an integral part of an essential metabolite, then it is also 
essential. 

Those elements that plants need in large quantities belong to the group 
of macroelements (macrometabolic or macronutrients: O, H, Ca, Na, Mg, P, S, K, C), 
as opposed to elements that plants need in smaller quantities that belong to in the 
group of microelements (micrometabolic or micronutrients: Cl, Cu, Zn, Mn, Mo, Ni, 
Fe, B) (Nešković et al., 2003). 

Plants adopt elements from the soil, and in certain conditions also through above-
ground organs. The intensity of adoption depends on a number of factors. The 
accumulation of toxic and essential elements can be a consequence of natural 
pedogenic processes, or anthropogenic factors, ie. the result of environmental 
pollution. Soils formed on sulphate, copper, silicate minerals, or on serpentine rocks 
are characterized by a high content of nickel and chromium, and on sedimentary and 
metamorphic high cadmium content. Sulphate and laterite soils are rich in iron, peat 
in zinc. Excess iron and manganese usually occur on poorly drained and flooded 
soils. The uptake of heavy metal ions increases with a decrease in the pH value of the 
soil, the content of organic matter in it and an increase in plant-accessible heavy metal 
ions (Kastori , 1990). In soils rich in organic matter, the accumulation of iron and 
manganese is more intense, while in the poor, the content of b acre and zinc increases 
significantly (Kastori , 1997). Elements are also adopted by plants in the form of ions 
and / or organic complexes, in the form of chelates. The process of assimilation of 
microelements, with a predominantly toxic effect on plants, is a passive process 
depending on numerous external and internal factors. Thus, for example, Ca2 + and 
Zn2 + ions present in the nutrient substrate inhibit the uptake of cadmium, and X + 
ions stimulate the uptake of toxic trace elements. When examining the intensity of iron 
uptake, it was found that there are two uptake mechanisms, one at low, the other at 
high ion concentration in the substrate. If the concentration of iron in the environment 
is high, then its absorption can be affected by the presence of other ions, especially 
non-essential microelements. The adverse effect of a toxic microelement on the uptake 
and translocation of iron in plants is all the more pronounced if the stability of their 
chelates in the substrate is higher (Ludajić , 2014). 

The uptake of zinc follows the kinetics of enzymatic reactions and the increase of its 
concentration in the substrate. The uptake and translocation of zinc to aboveground 
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organs is significantly inhibited by high concentrations of bicarbonate and 
phosphate. Excess manganese can inhibit zinc uptake, and not infrequently its 
transport and xylem. The intensity of copper uptake is directly correlated with the rate 
of water transport from soil to root and the intensity of transpiration (Punz and 
Sieghardt, 1993). 

The group of heavy metals includes those metals whose density is higher than 5 g / 
cm3 (Grozdić , 2015). From the ecological, chemical and physical aspect, heavy metals 
form a heterogeneous group of elements. Metals are natural components in soil, 
however contamination is the result of industrial activity (Marić , 2014). In most soils, 
plants and animals are found in low or very low concentrations (Mihailović , 
2015). The toxicity of heavy metals comes to the fore only if their concentration in the 
tissues of plant species increases above the average values (Marić , 2014). According 
to their biological function in the organism, they are divided into: essential and non-
essential. 

Essential metals include : Cu , Fe, Zn, Mn, Mo, Ni. They got their name because they 
are necessary for life and are part of enzymes and act as enzyme activators. Reducing 
their intake or complete absence can have a bad effect on the body, and even lead to 
death, while increasing the concentration of these metals in the body can be 
toxic (Grozdić , 2015). 

The group of non-essential metals includes metals that are not biogenic and act 
exclusively toxic (Pb , Cd, Al, Hg, Cr, As) (Grozdić, 2015). Metals are found in the soil 
in several forms (Marić, 2014): 

1. In soil solution, as metal ions and soluble metal complexes; 

2. Absorbed as inorganic constituents of ion exchange soil; 

3. Related to soil organic matter; 

4. Combined as oxides, hydroxides and carbonates; 

5. Built into the structures of silicate minerals. 

The bioavailability of metals depends on their solubility in soil solution, but also on 
the type of soil and meteorological conditions. Only the first two of the above forms 
are immediately available for use by the plant (Marić, 2014) . The main factors 
influencing the behavior of heavy metals in the soil are pH value, electrode potential, 
content and composition of colloids and the influence of climate, hydrology and 
biology (Marić, 2014).Depending on the mechanism of uptake by plants, heavy metals 
can be found in soil in three forms: 

1. Available; 

2. Interchangeable; 
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3. Unavailable. 

 The ability of plants to absorb and accumulate heavy metals is not limited only to the 
geotype, but also depends on the root microflora, physical and chemical properties of 
the soil and the bioavailability of metals in the soil (Marić , 2014). The most common 
way of absorbing heavy metals is through the roots, and their further translocation to 
the tree and leaves. There is also a way of assimilation through leaves and removal of 
metals through root cells (Marić , 2014). There are differences between plants in terms 
of tolerance to heavy metals. To date, over 400 plant species from about 45 families 
have been identified that can accumulate one or more heavy metals (Marić , 
2014). Hyperaccumulators are plants that can accumulate high concentrations 
of heavy metals (Thlaspi caerulensis - a species that accumulates 4% zinc, and tolerates 
cadmium, Setertia accuminata - a woody plant that accumulates nickel up to 25% dry 
weight). 

Plants produce polypeptides labeled phytochelatins, which have been found in many 
plants that are exposed to heavy metals. Phytochelatin biosynthesis allows plants to 
survive in a contaminated environment. Tolerant plants are of great importance for 
greening soils that contain heavy metals, but they are also dangerous to human 
health (Nešković et al., 2003).There is a division into three basic groups of plants 
depending on the mechanism of protection against the toxic effects of heavy metals: 

1. Excluders - species that prevent the uptake of toxic metals inside root cells, and 
in which the concentration of metals in the aboveground parts is below the 
critical values, ie at a lower level compared to the concentrations in the 
soil. These species can be used in the process of stabilizing the soil and 
preventing the further spread of erosion-related pollution; 

2. Accumulators - species that do not have the ability to prevent the penetration 
of metal into the root cells, therefore there is their accumulation in the 
aboveground parts of the plant; 

3. Indicators - types in which the same metal content is proportional to that in the 
external environment (Vukadinović and Vukadinović, 2011). 

In relation to the molecular mechanisms they use to achieve tolerance to heavy metals, 
plants can be: 

1. Very sensitive; 

2. Types - excluders; 

3. Non-hyperaccumulator types tolerant to metals; 

4. Types hyper-tolerant to metals (Vukadinović and Vukadinović, 2011).  
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Phytoremediation is a term that implies the purification of soil from heavy metals and 
organic pollutants using plants. This process includes two procedures: 
phytoextraction and phytodegradation (Nešković et al., 2003). 

Phytoextraction uses hyper-accumulator plants that absorb heavy metals through the 
root system and then translocate them to aboveground organs — trees and 
leaves (Nešković et al., 2003; Marić, 2014). Whole shoots are harvested, burned and 
ash containing metals is treated appropriately (Nešković et al., 2003). Translocation of 
metals to the aboveground parts of the plant is important in situations when it is not 
possible to remove the root of the plant (Marić , 2014). 

Phytodegradation refers to organic pollutants (for example: synthetic herbicides and 
insecticides) in the soil, which can be made harmless by the activity of plants or 
microorganisms (Nešković et al., 2003; Marić, 2014). Decomposition or degradation 
can take place in the plant itself, in the vicinity of the plant under the action of its 
enzymes (dehalogenase and oxygenase) or by secretion of enzymes into the soil itself 
(Marić, 2014) 

Removing metals through plants is far cheaper than using physical and chemical 
methods. The main obstacle is the slow growth of the plants from the group of hyper-
accumulators and biomass produced is small, so it is shaping up to be able to 
accumulate transferred to plants that produce more bio mass (Neskovic et al., 
2003). The success of phytoremediation according to Ernst depends on: 

1. Degree of soil pollution; 

2. Availability of metal for root adoption; 

3. The ability of plants to accumulate heavy metals in their organs. 

The efficiency of phytoremediation must be tested in external conditions where 
various factors act, in order to realize this technology (Marić , 2014). 

Characteristics of the tested metals 

Calcium (Ca ): Calcium is found in the soil in the form of calcium compounds, in the 
composition of various rocks and minerals. The Earth's crust contains about 3.6 % of 
calcium. This element is not part of chlorophyll, proteins and other organic 
compounds, but it is a component of many cellular organelles (nucleus , chloroplast, 
mitochondria, chromosomes). It has the role of neutralizing organic acids that are 
formed in the process of metabolism in cells (Blagojević et al., 2014). During the lack 
of calcium, numerous aberrations occur in the division of the nucleus. Also, in plants 
that grow with an insufficient amount of calcium, the roots suffer especially. The root 
meristem is dying out and looks like a dichotomous branch. Lateral roots and root 
hairs do not develop. The leaves are also twisted and small with pronounced 
chlorosis, and symptoms first appear in young leaves (Nešković et al., 2003). 
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Magnesium (Mg ): Magnesium is found in the soil in inorganic form, but it is also 
found in organic matter from which it is released by mineralization. The soil is 1 , 2 % 
by weight. It is an integral part of chlorophyll molecules, where it is bound to nitrogen 
in the porphyrin nucleus. Magnesium participates in the construction of cell 
membranes in the form of magnesium pectin. It is never found in plants in 
large quantities, so it differs from calcium (Blagojević et al., 2014). Due to the lack of 
magnesium, chlorophyll is not built and the leaves are chlorotic. Chlorosis first occurs 
in older leaves. In the later stage of deficiency, the leaves become necrotic (Nešković et 
al., 2003). It is important to establish a proper relationship between calcium and 
magnesium in order to avoid antagonism (Blagojević et al., 2014). 

Copper (Cu ): Copper is present in the Earth's crust in the amount of 55 ppm in the 
form of minerals: chalcopyrite, chalcosine, cuprite and others (Grozdić, 2015). Copper 
is the 26th element in the lithosphere, after zinc. It is most often found in the form of 
primary minerals of individual and complex sulfides (Mihailović , 2015). Plants adopt 
it in the form of copper ions Cu2 + or in the form of chelates. The highest content of 
copper is found in the root of the plant, due to the saline translocation through other 
parts of the plant (Grozdić , 2015). The content of clay fractions greatly affects 
the amount of copper. According to recent research, the average copper content in soil 
ranges from about 8 mg / kg (acidic sandy soils) to 80 mg / kg (heavy clay soils) 
(Mihailović, 2015). Copper is a redox active, and a decisive cofactor in the electron 
transport chain in mitochondria and chloroplast, and enters the composition of many 
enzymes (Alagić, 2014). The concentration of this element ranges from 5 to 30 mg / kg 
of dry matter. Copper deficiency in plants occurs when the proportion of copper is 
less than 4% of dry matter, and when its concentration is between 20 and 100 mg / kg, 
it is considered that the concentration of this element is increased. The main effects 
that indicate the lack of this element are: wilting and bending of leaves, chlorosis, 
necrosis and reduced plant yield. Mostly high concentrations of copper occur in acidic 
soils, and then it can be very toxic (Grozdić , 2015). 

Zinc (Zn ): Zinc belongs to the essential and biogenic elements. It is found in the 
Earth's crust in concentrations from 52 to 80 mg / kg. It mostly appears in the 
oxidative form of Zn2 +. The concentration of zinc in the soil varies depending on the 
type of parent substrate, organic matter, texture and pH of the soil (Mihailović, 2015). 
Depending on the plant species, the zinc concentration varies from 0.6 to 83 ppm. The 
biological and physiological function of zinc is enormous, since it participates in the 
synthesis of DNA, RNA, proteins as well as in the synthesis of the plant hormone 
auxin. Excess zinc in plants occurs mainly on acidic substrates, while zinc deficiency 
that the plant can absorb occurs on heavy clay substrates. Zinc deficiency has a 
particularly bad effect on metabolism, as well as on the anatomical and morphological 
structure of plants (Grozdić, 2015). The main sources of soil pollution are iron mines 
and foundries, industrial processes, use of waste sludge, pesticides, fertilizers, etc. 
(Mihailović, 2015 ). Zinc is a relatively weak toxic metal. Toxicity is limited to acute 
overdoses in workers who inhaled dust particles with a certain amount of 
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zinc. Ingestion of high concentrations of zinc can cause damage to the pancreas, 
anemia, etc. (Mihailović , 2015). 

Manganese (Mn ): The total manganese content in the soil comes from the parent 
substrate. It is not found in the elemental state in nature, and is most similar to iron 
and appears in three oxidative forms (II , III and IV). Manganese oxides play an 
important role in geochemical processes in soil, because they affect the distribution of 
other metal ions in soil solution and soil (Mihailović , 2015). The most important 
biological role of manganese refers to its role in oxidoreduction processes. It is part of 
many enzymes, and is necessary in the process of photosynthetic transport (Grozdić , 
2015). It is an essential element in the reproductive phase and increases resistance to 
biotic and abiotic stresses (Alagić , 2014). The average manganese content in plants 
ranges between 50-250 ppm, depending on the part of the plant and the plant 
species. The maximum upper limit in soil that is toxic to plants is 1,000 ppm. Plants 
have only 0.1-1% of the total manganese in the soil (200-3,000 ppm). In acid soils, the 
concentration of manganese is increased, in contrast to neutral and basic soils 
(Grozdić, 2015). Anthropogenic sources of manganese in nature are urban wastewater, 
waste sludge and the steel and some alloy industry. Manganese sources can also 
be car exhaust . Some manganese compounds have applications in agriculture, 
medicine and pharmaceutical production (Mihailović , 2015). Manganese poisoning is 
a rare phenomenon associated with the use of drinking water. During chronic 
exposure, the respiratory organs, liver and nervous system suffer the 
most (Mihailović , 2015). 

Iron (Fe ): Plants absorb iron in the form of Fe2 +, Fe3 +, and in the form of chelates. In 
case of lack of iron in the soil, the plant secretes phenols and reducing agents from the 
roots. In soils with high pH values, iron uptake is hampered by calcium ions and 
phosphates. The concentration of iron in plants ranges from 50-1,000 ppm. The 
physiological role of iron is reflected in the synthesis of chlorophyll, the process of 
reduction of nitrates and sulfates, the transport of electrons, etc. The lower limit of low 
iron concentration is 50-150 ppm in the dry matter of the plant. In acidic habitats, there 
is an increased concentration of iron. The upper limit of high concentration is 400-
1,000 ppm. Reserves of iron in the soil as inorganic nature, so that the total iron content 
0 5 -4.0% (Grozdić, 2015). 

Nickel (Ni ): The nickel content in the Earth's crust is 80 mg / kg, and according to its 
representation it belongs to 23 elements in a row. It is mostly found in ultrabasic 
rocks (1,400 -2,000 mg / kg), while the content is significantly lower in acid 
rocks. They occur in nature in the form of sulfides and arsenides. The wear of volcanic 
rocks is the main source of nickel in the soil (Mihailović , 2015). Nickel is found in 
plants in low concentrations of 1 to 10 ppm, most often in divalent form. The upper 
limit that becomes toxic to plants is 10-50 ppm. This concentration is achieved on land 
that is contaminated with municipal waste (Grozdić , 2015). The physiological role of 
nickel is reflected in helping plants absorb iron. Also, it is very important for the 
activity of the enzyme urease, and it also affects the germination of seeds (Grozdić , 
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2015). Recently , there has been increasing soil pollution with nickel, which is released 
in various processes in the metal industry, but also during coal and oil 
combustion. Waste sludge and phosphate fertilizers can be significant sources of 
nickel in agricultural land (Mihailović , 2015). It has been determined that nickel has 
a carcinogenic effect and causes changes in the respiratory tract with the appearance 
of tumors. It can also cause changes in the reproductive organs, as well as neurological 
and cardiovascular disorders. Ingestion and inhalation are the main routes of entry of 
nickel into the body. Nickel resorption through the skin is associated with the 
appearance of dermatitis (Mihailović , 2015). 

Purpose of work 

The aim of the study is to determine the differences in the uptake, distribution and 
accumulation of metals (Mn , Ni, Fe, Cu, Zn, Ca, Mg) in the species Pacedanium 
officinale L. and P. Oreoselinum L. based on: 

1. quantitative content of Mn, Ni, Fe, Cu, Zn, Ca, Mg in underground and 
aboveground organs of Peucedanum officinale L. and P. Oreoselinum L.; 

2. bioaccumulation coefficient (BAC); 

3. bioconcentration factor (BCF); 

4. translocation factor (TF) for all metals in the tested species. 

 Material and methods 

For the analysis of metal content and distribution (Mn , Ni, Fe, Cu, Zn, Ca, Mg) we 
collected samples of two plant species from the genus Peucedanum (P. officinale L. 
and P. Oreoselinum L.). We caused plant material and soil from the locality of Ovčar-
Kablar gorge (43 ° 55'07 ”NW; 20 ° 13'17” E) . 

We caused the soil in places where there is plant material, in the zone of the root 
system at a depth of up to 10 cm. We dried the soil samples in the air to an air-dry 
state. We removed stones and parts of the rock from the ground. We chopped the soil 
in the oven with a pestle, after which we sifted it with a sieve with a diameter of 2 
mm. For further chemical analysis, we used 5 g of prepared soil. After collection, the 
plant material (underground and aboveground parts) was left to air dry. When the 
plant species dried, we ground the plant material with a coffee grinder and separated 
it in nylon bags. 

For chemical analysis, we used ground plant material and sifted soil sample in a 
certain amount (2 g of plant material and 5 g of soil). The amount of necessary samples 
we measured on an analytical balance with an accuracy of 0,1 ≠ mg.Uzorak plant 
material we transferred to a flask and Kjeldahl was poured with 20 ml HNO3, and 
then used to heat the goods (40 ℃ ) and the axis avoid placing a lodging. The next day, 
heat the solution we have a slight boiling (near 120 ℃ ) and left to the 
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wrench two hours . The solution would need to be evaporated to one 
third volume . After addition , the solution we shelter with a 
heating body , cooled and added to 2 ml conc. HClO4. The solution was reheated to 
150 ℃ and evaporated to give a white vapor . When the solution became clear , 
the destruction was complete . After the destruction , the 
solution we Procédé filter paper in a normal court of 50 ml. When 
the appropriate acidic medium was reached , we added 5 ml of HCl in a ratio of 1: 1 
to the normal vessel containing the solution. Distilled water was then added to the 
cooled solution. Later, we filtered the contents from the normal container into plastic 
bottles. We transferred the soil sample to a porcelain cup and poured it with 25 ml of 
HCL in a ratio of 1: 1, and then heated it for two hours at a temperature of 
120 ℃ . Later we sample filtered in a normal court volume of 50 
ml and add distilled water . 

In samples of plant material and soil, we determined the concentrations of 
metals (Mn , Ni, Fe, Cu, Zn, Ca, Mg) on the Atomic Spectrophotometer on the 
principle of atomic absorption flame photometry at the Faculty of Science, dry 
matter. We read each sample in five replicates and determined the mean, standard 
deviation, biological absorption coefficient, bioconcentration factor and translocation 
factor. The time it takes for plants to reduce the amount of heavy metals in 
contaminated soils depends on biomass production and bioaccumulation coefficient 
(B) which is obtained from the relationship between the metal content in plant organs 
and its content in the soil (Kabata-Pendias, 2011). It has been used to calculate the 
accumulation of metals from soil to aboveground organs (Mingorance et al., 2007; 
Oliva and Espinosa, 2007). 

BAC = C overhead part 

𝐂 land 

C aboveground part - concentration of metals in aboveground organs (mg / kg), C 
soil - concentration of metals in soil (mg / kg). The intensity of uptake of metals and 
metalloids from soil into aboveground parts of plants can be defined through five 
categories: 

1. Very poor absorption (BAC in the range 0.001-0.01); 

2. Poor absorption (BAC in the range 0.01-0.1); 

3. Strong absorption (BAC in the range 1-10); 

4. Intensive absorption (BAC in the range 10-100) 

Also, based on the BAC value, it is possible to assess the way the plant behaves in the 
presence of increased concentrations of metals and metalloids in the soil based on 
three mechanisms: 
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1. If the value of BAC> 1, the plant acts as an accumulator of pollutants;              

2. If the BAC value is ≈ 1, the plant acts as an indicator of the pollutant;              

3. If the BAC value is <1, the plant acts as an excluder of the pollutant.              

Bioconcentration factor (BCF ) was used to determine soil metal accumulation in plant 
roots (Yoon et al., 2006; Malik et al., 2010). 

It is calculated as the ratio: 

BCF = 𝑪 root                      

𝑪 land 

S root - metal concentration in the root (mg / kg) C soil - metal concentration in the 
soil (mg / kg). Accumulation is considered to exist if BCF> 1. Translocation 
factor (TF ) is used to analyze the translocation of metals from the roots to the 
aboveground parts of the plant, primarily to the leaves. It is calculated as the ratio of 
the amount of metal in the sheet to the amount in the root. It is assumed that efficient 
metal translocation takes place when TF> 1 . 

Metal content in soil    

The results of the research show that the soil on which the species we 
examined (Peucedanum officinale L. and P. Oreoselinum L.) grow is, according to the 
type, brown ore soil on limestone. Our results indicate that it contains (Table 1) large 
amounts of Fe (21,717.7 mg / kg). However, these values are below the maximum 
allowed (50,000 mg / kg). The values for the maximum permitted quantities of metals 
in soil (MDK ) are taken from the Rulebook on permitted quantities of hazardous and 
harmful substances in soil and irrigation water and methods of their testing, "Official 
Gazette of RS" be 23/94. 

Calcium is a biogenic element that can contain up to 29% in the soil. Excessive 
concentration of Ca usually occurs on carbonate soils, which can cause a disturbance 
in the circulation of other elements (eg Fe). Calcium has a role in maintaining the 
structure and function of the cell membrane in plants. In the investigated soil was the 
Ca level is 21.501 mg / kg as 1 , 8 times the amount in relation to the Mg content. The 
comparison with Mg is given because the ratio of the amount of Ca: Mg in the soil is 
important for the normal development of plant species, since most plants thrive on 
soil that contains higher amounts of calcium. 

Manganese is the tenth most abundant element in the earth's crust. Mn compounds 
are very important soil constituents, it is also an essential plant nutrient and controls 
the behavior of several other micronutrients (Kabata- Pendias and Sadurski, 2004). In 
the investigated soil is present in an amount of 353 , 3 mg / kg which was below the 
maximum allowable values. 
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Nickel is the 23rd most abundant element in the Earth's crust, and its average 
concentration in the Earth's crust is 80 mg / kg. Nickel is illustrated by the soil in an 
amount of 29 , 5 mg / kg, which is 0.9 times lower than the amount of maximum 
allowable values. 

Copper in the soil originates from primary minerals where it is found in a monovalent 
form. The copper content in the soil is from 5 to 55 mg / kg (Vukadinović and 
Lončarić, 1998) . The copper is present in an amount of 47 , 4 mg / kg, which is below 
the maximum allowable values. Plants have a high concentration of copper if the 
value is from 20 to 100 mg / kg) . 

The amount of zinc in the soil ranges from 10 to 300 mg / kg, on average 50 mg / 
kg (Ludajić , 2007). The zinc content in the analyzed area is 71 , 9 mg / kg, which is 
greater than the average value (50 mg / kg), but less than the maximum allowable 
values (Table 1). 

Table 1. Amount of analyzed metals in the soil ( mg / kg ) 

Metal Land MDK 

Mn 335 ≠ 3.62 2000 

Ni 29.5 ≠ 0.38 50 

Fe 21717.7 ≠ 169.59 50000 

Cu 47.4 ≠ 0.4 100 

Zn 71.9 ≠ 0.9 300 

Ca 21501 ≠ 65   

Mg 12193.4 ≠ 65.3   

 Table 2. Percentage of available metals in the soil ( % ) 

 
Metal Land 

Mn 3.77 

Ni 3.72 

Fe 0.34 

Cu 19.38 

Zn 9.56 

Ca 27.12 

Mg 0.46 

 

Metal content in the species Peucedanum officinale L 
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Analysis of the content and distribution of metals of the species Peucedanum 
officinale L. was performed for root, tree, leaf, inflorescence and fruit. Mean values 
of metal concentrations in plant organs are given in Table 3. The content of tested 
metals in the studied species was different and depended on the plant organ and the 
type of metal. The analysis showed that the plant absorbs Ca in the largest 
quantities (74526.6 mg / kg), and Ni in the smallest quantities (49.1 mg / kg). 
According to data from the literature, the Ca content in plants does not exceed 0.8% 
of dry weight. The analysis showed that the plant contains Ca in the largest amounts 
compared to other tested metals. It is most abundant in the leaves (24,800.3 mg / kg), 
which is 2.8 times more than in the inflorescence where the lowest concentration of 
calcium (8773.5 mg / kg) was found. In most plants, the normal Mn content was found 
to be in the range of 200 -300 mg / kg (Castori, 1990). The largest amount of manganese 
was constant in the leaf (64.7 mg / kg), and the smallest in the tree (16.5 mg / kg). 

Analysis of the content and distribution of metals shows that in the plant species, 
nickel is found in larger quantities than the average. The root system contains the 
largest amount of this metal (18.2 mg / kg), while the smallest is found in the fruit (5.1 
mg / kg). 

Magnesium is an essential element for plants. Without it, plants cannot complete their 
life cycle because it has specific functions in which it cannot be replaced by another 
element and because it is a necessary component in numerous metabolic 
processes (Sigel and Sigel, 1990). Plants absorb magnesium in the form of Mg +2 from 
the soil solution. The bioavailability of Mg is influenced by the parent substrate, 
meteorological factors, as well as the capacity of the soil to accumulate and preserve 
it. The critical concentration of Mg for more plants depends on the type of plant, plant 
organ and stage of development ( plant age , etc.). Generally, the concentration of Mg 
in plants varies from 0.09 - 0.70% of dry weight (Sigel and Sigel, 1990). 

The results of the research indicate that the fruit contains the highest amounts of 
magnesium (837.6 mg / kg), and the tree the least (3649.6 mg / kg). Plants that have a 
high demand for nutrients, especially for Ca and SO2, can tolerate high concentrations 
of Fe . The amount of iron in the tested species is above the limit values (50 - 1,000 mg 
/ kg) since the leaf contains it in the amount of (1,252.6 mg / kg). The amount of iron 
in the tree is the lowest in relation to the amount of examined plant organs (194.8 mg 
/ kg). The physiological role of zinc is great in the biosynthesis of DNA and RNA, the 
synthesis of proteins and auxins. Plants adopt it as Zn2 +, ZnCl +, Zn-chelate and, 
unlike Fe, Mn, Cu and Mo, it is always in Zn2 + form in plants. Zinc is actively 
absorbed. Antagonists are higher amounts of magnesium and 
calcium (Vukadinović and Lončarić, 1998). Zinc primarily accumulates in the roots 
and young leaves and is one of the elements whose mobility in plants is 
mediocre (Kastori , 1990). The distribution of Zn in plant parts has the following 
order: root> leaf> branches> tree. The results of our research show that the leaf 
contains the highest amounts (54.9 mg / kg), and the tree the lowest amount of zinc 
(26.7 mg / kg). In plants, Cu mainly forms complexes with organic compounds. It is 
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part of enzymes that have a vital function in plant metabolism. It plays an important 
role in the process of photosynthesis, respiration, carbohydrate distribution, nitrogen 
reduction and fixation, protein metabolism and cell wall 
metabolism (Kabata- Pendias, 2011). Plants adopt copper either as Cu2 or as a 
chelate. The process of adoption of this metal is active. In the adoption of copper, they 
compete with Mn, Fe and Zn. The results of the analysis show that copper in the 
species P. officinale L. is found in the largest amount in the inflorescence (19.9 mg / 
kg), and in the smallest in the tree (8.2 mg / kg). 

 

Table 3. Mean values of metal concentrations (mg / kg) in plant organs of P. officinale 
L. 

  Plant organs 

Metal Root List Tree Inflorescence Fruit 

Mn 25.4 ≠ 0.38 64.7 ≠ 0.52 * 16.5 ≠ 0.36 27.3 ≠ 0.35 61 ≠ 0.23 

Ni 18.2 ≠ 0.35 * 7.2 ≠ 0.04 8.1 ≠ 0.03 10.5 ≠ 0.3 5.1 ≠ 0.02 

Ca 11473 ≠ 47.93 24800.3 ≠ 𝟕𝟓 , 𝟖𝟓 * 9555.2 ≠ 37.4 8773.5 ≠ 33.8 19924.6 ≠ 40.3 

Mg 4121.5 
≠ 21.07 

6077.3 ≠ 32.23 3649.6 
≠ 31.87 

4150 ≠ 38.14 8379.6 ≠ 31.07 * 

Fe 613.8 ≠ 4.74 1252.6 ≠ 31.47 * 194.8 ≠ 1.28 213.8 ≠ 4.57 703 ≠ 1.93 

Zn 29.9 ≠ 0.24 54.9 ≠ 0.61 * 26.7 ≠ 0.34 42 ≠ 0.3 40.2 ≠ 0.4 

Cu 11.8 ≠ 0.08 * 11.4 ≠ 0.36 8.2 ≠ 0.03 19.9 ≠ 0.16 9.1 ≠ 0.02 

* -maximum metal concentrations 

The obtained results indicate that the distribution of the examined elements in the 
species P. officinale L. is such that the root has the most Ni, in the leaf Mn, Ca, Fe, Zn, 
in the inflorescence Cu, and in the fruit Mg. Bioaccumulation coefficient for the species 
P. officinale L. in the leaf for Ca exceeds the value of 1 (1,15 ), which indicates that this 
species has the ability to accumulate larger amounts of this metal in the leaves, which 
can be used in the process of phytoremediation (Table 4). 
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Table 4. Bioaccumulation coefficient of P. officinale L. 

 

Plant organs 

Metal List Tree Inflorescence Fruit 

Mn 0.19 0.04 0.08 0.18 

     Ni 0.24 0.27 0.35 0.17 

Ca 1.15 0.44 0.40 0.92 

Mg 0.50 0.30 0.34 0.69 

Fe 0.05 0.009 0.009 0.03 

Zn 0.76 0.37 0.58 0.56 

Cu 0.24 0.17 0.42 0.19 

For the analysis of metal translocation from roots to aboveground organs, 
the translocation factor was used (Table 5). 

Table 5. translocation factor for type P. officinale L. 

               Plant organs 

    Metal List Tree Inflorescence Fruit 

Mn 2.54 0.64 1.07 2.4 

Ni 0.39 0.44 0.57 0.28 

Ca 2.16 0.83 0.74 1.73 

Mg 1.47 0.89 1 2.03 

Fe 2.04 0.32 0.35 1.15 

Zn 1.83 0.89 1.4 1.34 

Cu 0.97 0.69 1.69 0.77 

The obtained results show that BCF does not exceed 1, which means that the adopted 
metals do not accumulate in the root but are translocated to aboveground 
organs. (Table 6).  
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Table 6. Bioconcentration factor of P. officinale L. 

Metal Bioconcentration factor 

Mn 0.07 

Ni 0.62 

Ca 0.53 

Mg 0.34 

Fe 0.03 

Zn 0.42 

Cu 0.25 

 

Metal content in the species Peucedanum oreoselinum L 

For analysis of metal content and distribution in Peucedanum oreoselinum L. Root, 
stem, leaf and inflorescence were used. Mean values of metal concentrations in plant 
organs are given in Table 7. 

Analysis of the contents and the metal distribution indicates that the species P. 
oreoselinum has the highest concentration of manganese in the list and it is in the body 
70 , 7 mg / kg, while the minimum amount of manganese is in the inflorescence (31.6 
mg / kg). The amounts of manganese that are constant in plant organs of P. 
oreoselinum are higher in relation to the concentrations of this metal in plant organs 
of P. officinale. In both tested species, the highest concentration of manganese was 
constant in the leaf. The highest values of nickel in the species P. oreoselinum L. were 
recorded in the root (25.1 mg / kg), and the lowest in the tree (9.8 mg / kg). The 
average concentration of nickel in all plant organs does not exceed the toxic values of 
this element, which range from 10 to 50 mg / kg. Individuals of P. oreoselinum L. 
adopt higher amounts of nickel compared to individuals of P.officinale L. (Table 6). In 
both species the highest concentration of manganese was found under 
korenu.Najveća in iron concentration is recorded in the list with a value of 614 , 9 mg 
/ kg, and the lowest in the inflorescence and amounts to 250.2 mg / kg. If we compare 
the examined species, we can conclude that the species P. officinale L. absorbs 
significantly higher amounts of iron, and that it is also found in the leaves (1252.6 mg 
/ kg). Calcium is the most abundant metal in the species P. oreoselinum L. The leaves 
of this species contain the highest concentrations of calcium (24352.2 mg / kg) which 
is twice as much as in the tree (10102.3 mg / kg). If we compare the examined species, 
we can state that the individuals of P. officinale L. accumulate the largest amounts of 
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calcium in the leaf, and the least in the inflorescence, with the fact that it contains 2.8 
times more in the leaf than in the inflorescence. 

The results of our study showed that magnesium is the second most concentrated 
element in plant organs of P. oreoselinum L. after calcium. Focus 7753 , 8 mg / kg 
represents the highest concentration of this element, and is found in the list. The 
minimum amount of magnesium in the tree and it is 3454 , 1 mg / kg. If we compare 
the amounts of magnesium in both tested species, we can conclude that the species P. 
oreoselinum L. absorbs and accumulates larger amounts of magnesium than the 
species P. officinale L. 

The highest amount of zinc in P. oreoselinum L. was found in the root (58.7 mg / kg), 
and the lowest in the tree (31.9 mg / kg), while in P. officinale L. the highest 
concentration of zinc was in the leaf ( 54.9 mg / kg), and the smallest at the root (29.9 
mg / kg). 

In the inflorescence of P. officinale L., copper has the most in relation to other plant 
organs (11.5 mg / kg), while it has the least in the root (3.6 mg / kg). In P. officinale 
L., the highest concentration of copper is also in the inflorescence (19.9 mg / kg), and 
the lowest in the tree (8.2 mg / kg). From these data it can be seen that the species P. 
officinale L. absorbs larger amounts of copper compared to the species P. oreoselinum 
L. 

The order of metals based on their quantity in all organs is: Ca> Mg > Fe> Mn> Zn> 
Ni> Cu. 

Table 7. Mean values of metal concentrations in plant organs of the species 
P.oreoselinum L. 

 
Plant organs 

Metal Root List Tree Inflorescence 

Mn 65.8 ≠ 0.4 70.7 ≠ 0.29 * 32 ≠ 0.25 31.6 ≠ 0.39 

Ni 25.1 ≠ 0.34 * 13.2 ≠ 0.3 9.8 ≠ 0.02 20.3 ≠ 0.25 

Ca 13927.2 ≠ 37, 1 24352.2 ≠ 𝟒𝟓 , 𝟔𝟑 * 10102.3 ≠ 10.89 11336.7 ≠ 45.58 

  

Mg 4934.5 ≠ 35.48 7753.8 ≠ 41.23 * 3454.1 ≠ 22.66 7488.9 ≠ 17.97 

Fe 569.7 ≠ 10.71 614.9 ≠ 20.05 * 369.9 ≠ 1.57 250.2 ≠ 3.24 

Zn 58.7 ≠ 0.26 * 44.8 ≠ 0.57 31.9 ≠ 0.23 35.5 ≠ 0.36 
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Cu 3.6 ≠ 0.02 8.8 ≠ 0.06 8.1 ≠ 0.02 11.5 ≠ 0.2 * 

* - highest metal concentrations 

According to the results, the distribution of metals in a given type is as follows: 

1. The list has the most : Ca, Mg, Fe, Mn; 

2. At the root : Ni, Zn; 

3. In inflorescence : Cu. 

As with the previous species, a large amount of calcium accumulates in the 
leaves (1.13 𝜑𝑔 / 𝑔 dry matter) (Table 8), so as such a species it can also be used in the 
process of purifying the soil of larger amounts of metals. 

Table 8. Bioaccumulation coefficient of P. oreoselinum L. 

  Plant organs 

Metal List Tree Inflorescence 

Mn 0.21 0.09 0.09 

Ni 0.45 0.33 0.69 

Ca 1.13 0.47 0.53 

Mg 0.63 0.28 0.61 

Fe 0.03 0.02 0.01 

Zn 0.62 0.44 0.49 

Cu 0.18 0.17 0.24 

 

Based on the translocation factor, except zinc and nickel, all other 
metals translocate well from the root to the aboveground parts of the plant, 
especially Cu to all organs ( Table 9 ). Other metals are efficiently translocated : 

1. Mn, Ca, Fe to list ; 

2. Mg to leaf and bloom. 

Table 9. Translocation factor for P. oreoselinum L. 

 
Plant organs 

Metal List Tree Inflorescence 

Mn 1.07 0.49 0.48 

Ni 0.52 0.39 0.81 
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Ca 1.75 0.73 0.81 

Mg 1.57 0.7 1.52 

Fe 1.08 0.65 0.44 

Zn 0.76 0.54 0.6 

Cu 2.44 2.25 3.19 

Even with this type of BCF does not exceed the value of 1, which would mean that 
the metals do not accumulate in the root but are translocated to 
the aboveground organs ( Table 10 ). 

Table 10.Biokoncentracioni factor in the species P. oreoselinum L 

Metal Bioconcentration factor 

Mn 0.2 

Ni 0.85 

Ca 0.65 

Mg 0.4 

Fe 0.03 

Zn 0.82 

Cu 0.08 

 

Conclusions 
  

Based on the analysis of the content of metals Mn, Ni, Fe, Cu, Zn, Ca, Mg in the soil 
and plant organs of the species Peucedanum officinale L. and P. oreoselinum L. we 
can conclude: 

That the examined soil of wild plant species is rich in iron and that 
the obtained values do not exceed the MDK : the tested elements in the soil can 
be arranged in the following sequence : Fe> Ca> Mg > Mn > Zn > Cu > Ni; 

Metal order based on total quantity : 

1. For the type of P. officinale L. is : Ca > Mg > Fe> Mn > Zn > Cu > Ni; 

2. For the species P. oreoselinum L. is: Ca> Mg > Fe> Mn > Zn > Ni > Cu. 
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3. That the distribution of the examined elements in : 

4. Species P. officinale L. following : in the list of the most features of 
Ca, Mn, Fe, Zn ; at the root there is Ni ; there is Mg in 
the fruit ; the inflorescence has Cu ; 

5. Species P. oreoselinum L. following : in the list has a high Ca, Mg, Fe, Mn; at 
the root Ni, Zn ; in inflorescence : Cu. 

6. Individuals of P. officinale L. adopt higher amounts of Cu and Fe compared 
to individuals of P. oreoselinum L. 

7. Individuals of P. oreoselinum L. adopt higher amounts of Ca, Mn, Ni and Zn 
compared to individuals of P. officinale L. 

8. Based on the translocation factor, all metals are well translocated from the root 
to the aboveground parts of the tested plants with the exception of nickel and 
zinc in the plant P. oreoselinum L. and nickel in P. officinale L. 

9. Species of the genus Peucedanum can be used for medicinal purposes because 
the content of adopted metals is below the MDK. 
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PROPOSAL OF THE NEW NOMENCLATURE IN PLANNING 
FOR ADAPTATION TO CLIMATE CHANGE AT THE LEVEL OF 

LOCAL SELF-GOVERNMENT UNITS (LSGU) IN SERBIA 

 
Marina Nenković-Riznić38; Mila Pucar 39; Borjan Brankov 40 

 

Abstract 
 
The impact of climate change on the implementation of various activities in Serbia is 
evident. The new living conditions impose a change on the existing paradigm of 
spatial planning and management. In addition to numerous initiatives for the 
adoption of strategic and legislative acts at the national level, it is necessary to 
simultaneously define an adequate system of horizontal and vertical planning. It 
would include the development of action plans for climate change adaptation at the 
local level, adoption of instructions, guidelines, manuals for the local government and 
population. Taking into account all national documents in the field of climate change 
and reduction of CO2 emissions (already adopted or in the process of adoption), this 
paper will propose a new nomenclature in planning for adaptation to climate change 
at the local level in Serbia. This would simplify the procedure for local government 
units to adequately respond to all risks arising from the growing consequences of 
climate change and enable an adequate response. 
 
Key words: climate change, planning, new nomenclature, LSGU Serbia 
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Introduction 
The fight against climate change is one of the priorities of the international 

community and among the greatest challenges of today. The rising atmospheric 
concentration of greenhouse gases has led to an increase in global air temperature by 
1.1ºC since the end of the 19th century [1]. Besides higher air temperatures, human 
activity led to changes in other components of the climate system, such as ocean 
warming, snow cover duration and ice loss in Greenland and Antarctica. The expected 
effects of climate change are complex and far-reaching. The large body of research, 
analyses and reports [2], [3], [4] which presents the observed and future climate 
change, reveals its extensive consequences if the global community fails to 
appropriately respond to this challenge, which is of fundamental importance for the 
continued development of society. Climate change directly leads to changes in 
environmental, social and economic indicators, i.e. changes in the overall conditions 
in which today’s society is living. The connection between adaptation to climate 
change, with all other issues of development, and the necessity to reach a 
comprehensive solution is another challenge for all planning sectors. 
Consequently, new living conditions also impose a change to the current planning and 
spatial management paradigm. In addition to numerous initiatives for the adoption of 
national strategic and legislative acts (which are ongoing), it is at the same time 
necessary to define a suitable system of horizontal and vertical planning, which would 
entail the development of action plans for adaptation to climate change at the level of 
local self-government units, along with the drafting and adoption of instructions, 
guidelines and manuals for the local government and population. 
 

Strategic and legislative framework in Serbia 
The Republic of Serbia is a member of the Convention, the Kyoto Protocol and the 
Paris Agreement. Obligations under these international treaties are defined in laws on 
ratification/confirmation, which constitute fundamental legislation in the area of 
climate change. In line with the key EU legislative packages in the area of climate 
change (the 2020 Climate and Energy Package, 2030 Climate and Energy Framework, 
and the new European Green Deal) and the obligations to align national legislation 
with EU regulations, the basic package of national laws relevant to this area contains: 

1. Law on Climate Change (Official Gazette of RS, No 26/2021); 
2. Energy Law (Official Gazette of RS, No. 145/2014, 95/2018, 40/2021) (which 

defines the main long-term energy policy objectives); 
3. Law on the Efficient Use of Energy (Official Gazette of RS, No. 25/2013, 

40/2021), which transposes the provisions of the renewable energy and energy 
efficiency directive; and 

4. Law on the Ratification of the Treaty on Establishing the Energy Community 
Between the EU and the Republic of Albania, the Republic of Bulgaria, Bosnia 
and Herzegovina, the Republic of Croatia, the Former Yugoslav Republic of 
Macedonia, the Republic of Montenegro, Romania, the Republic of Serbia and 
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the United Nations Interim Administration Mission in Kosovo pursuant to the 
United Nations Security Council Resolution 1244 (Official Gazette of RS, No 
62/2006). According to this Treaty, renewable energy and energy efficiency 
objectives were defined for 2020, as was the obligation to develop Integrated 
National Energy and Climate Plans. 

From the aspect of policies in this context, significant documents are listed below: 
1. Low Carbon Development Strategy with Action Plan – Climate strategy – in the 

adoption stage; 
2. Energy Sector Development Strategy of the Republic of Serbia for the Period by 2025 

with Projections by 2030 (Official Gazette of RS, No 101/2015), which is referred 
to, but is not considered or based on requirements in the area of climate change; 

3. National Action Plan for Renewable Energy Sources (Official Gazette of RS, No 
53/2013), which sets out ways to achieve the mandatory share of energy 
produced from renewable sources in total consumption of 27% by 2020; 

4. Regulation Establishing the Program for the Implementation of the Energy Sector 
Development Strategy of the Republic of Serbia for the Period until 2025, with 
Projections until 2030, for the Period from 2017 to 2023 (Official Gazette of RS, No 
101/2015), which defines all measures, activities and projects that need to be 
implemented in all energy sectors; 

5. Third Action Plan on Energy Efficiency of the Republic of Serbia, for the Period until 
2018 (Official Gazette of RS, No 1/2017) – the third AP, applying to the period 
until 2018, envisages total energy savings amounting to 0.7524 Mtoe, or 9% of 
the energy consumption in 2008. 

According to the Law, climate change policies are: Low Carbon Development Strategy 
with Action Plan and Concept of the policy for adaptation to changed climate 
conditions (National Adaptation Plan according to the Paris Agreement). According 
to the Law, other national strategies, general and sectoral plans and policies related to 
GHG emissions must be aligned with the Strategy and contain a quantitative 
assessment of the impact on the change in levels of GHG emissions from sources and 
their removal through sinks, calculated according to the accepted international 
methodology. 
The Law also prescribes the development of sectoral strategies and other documents 
in the area of climate change adaptation and mitigation. 
 

Current treatment of climate change in planning documents  
The Spatial Plan of the Republic of Serbia (SPRS) of 1996 [5] did not cover the area of 
climate change. The 2010 Spatial Plan [6] set out the basic directions of the spatial 
distribution and development of settlements, industrial and infrastructure facilities 
and linear infrastructure, protection of natural and cultural goods and the 
environment in line with the estimated impact of climate change. Although the SWOT 
analysis of the Spatial Plan identified the unutilized potential for reducing GHG 
emissions as a potential/strength, and the National Centre for Climate Change was 
established, at the same time a weakness/limitation was underlined: lack of funds to 
implement a programme of multidisciplinary assessments of the impact of climate 
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change on certain economic sectors, as well as a lack of revised standards on the 
application of climate data and information in planning and designing. The problems 
highlighted in the 2010 SPRS (lack of standard methods and instructions for planning 
and designing, inadequate support to the implementation of multidisciplinary 
programmes, lack of legal and strategic guidelines in the area of climate change) still 
directly affect the assignment of the obligation to implement climate change in the 
planning of Serbia’s spatial development. The majority of the defined objectives and 
concepts given in the SPRS is implemented to a lesser or greater extent. 
The obligations to implement and improve the systems of climate change monitoring, 
research and projections, and the development of spatial databases on local and 
regional climate change were carried out in the periods 2011-2015 and 2016-2020, 
financed from the budget of the Republic of Serbia and European funds. On the other 
hand, the strengthening of capacities of operational, research, communication and 
information functions of the National Centre for Climate Change, which performed 
the functions of the South East European Climate Change Center, and the 
establishment of the National Climate Forum with the purpose of educating and 
informing decision-makers and the general public on the causes and consequences of 
climate change were supposed to be carried out in the SPRS in the period 2016-2020, 
using the funds from the budget of the Republic of Serbia and European funds. 
The area of climate change was incorporated in 4 regional spatial plans in the territory 
of the Republic of Serbia. These are the Regional Spatial Plan of the Autonomous 
Province of Vojvodina (RSP APV) [7], Regional Spatial Plan of the Administrative Area 
of the City of Belgrade (RSP AA Belgrade) [8], Regional Spatial Plan of the Kolubara 
and Mačva District (RSP KMD) [9], and Regional Spatial Plan of the Zlatibor and 
Moravica District (RSP ZMD) [10]. All the above plans (and accompanying 
implementation programmes) were fully aimed at implementing the concepts of 
spatial development in light of climate change given in the SPRS. 
However, despite the strategic guidelines presented at the republic and regional levels, 
and the legal obligation to draft them, local action plans in the area of climate change 
response were never actually developed in most municipalities. Climate change is a 
subject of some local sustainable development strategies. 
Most cities and municipalities adopted Local Strategies for Sustainable Development 
(LSSD) in the period 2012-2016, and some cities and municipalities adopted action 
plans for those strategies. These strategies addressed climate change to a lesser extent, 
as a problem or as part of the topic of adaptation measures. Most local strategies for 
sustainable development mention climate change only as part of the SWOT analysis 
and list it among environmental protection issues (LSSD of Bački Petrovac [11], LSSD 
of Subotica [12], LSSD of Sombor [13], LSSD of Sečanj [14], LSSD of Pirot [15], LSSD of 
Novi Sad [16], LSSD of Kragujevac [17], SPLED Zaječar [18], LSD of Vršac [19]). Some 
of them also list it among priorities and goals (LSSD of Bački Petrovac [11], LSSD of 
Kikinda [20]). 
However, most sustainable development strategies of municipalities and cities in 
Serbia were developed for the time horizon until 2020. Therefore, new strategies and 
action plans for the following ten-year period may incorporate questions pertaining to 
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climate change adaptation of local self-government units. In addition, the question of 
climate change mitigation and adaptation should also be an integral part of local 
environmental action plans of all local self-government units, whose development is 
expected in the coming period. 
The City of Belgrade is one of the few cities in Serbia which has adopted a Climate 
Change Adaptation Action Plan and Vulnerability Assessment [21]. This plan presents 
the vulnerability assessment for the City of Belgrade based on extreme weather events 
in the past, the existing vulnerability to the effects of extreme weather events and the 
mapping of the existing vulnerability to the effects of extreme weather events within 
the territory covered by the Master Plan of Belgrade. This plan also envisages a climate 
change adaptation action plan and provides instructions for implementation 
monitoring. 
In addition to the above plan, in 2021 the City of Belgrade adopted the Sustainable 
Energy and Climate Action Plan for the City of Belgrade (SECAP), along with a 
strategic environmental assessment [22]. 
This Action Plan presents an inventory of baseline emission values of gases from 
various sectors (economy, industry, construction, etc.), the projection of total 
greenhouse gas emissions, and the assessment of vulnerabilities and risks. Based on 
these input data, a set of activities was prepared, which should be implemented for 
the purpose of climate change adaptation, in the field of energy and energy efficiency, 
urban planning and mobility, along with a detailed assessment of measures for 
implementation, and a vulnerability and risk assessment.   
 

Proposal of the new nomenclature in planning for adaptation to 
climate change at the level of local self-government units 

Climate change must necessarily be viewed in the context of its impact on the 
development sectors elaborated through the spatial plan. Planning in line with climate 
change necessitates a careful assessment of the levels and sectors (land use, 
development of the transport, energy, hydrotechnical and communal infrastructure, 
development of agriculture, forestry and other sectors directly threatened by climate 
change) that would incorporate expected climate change, so as to reach acceptable 
alignment with the existing sectoral documents and policies. 
The planning practice in Serbia so far has not given sufficient attention to the issues of 
climate change impact on spatial development. However, with the drafting of the new 
primary spatial planning document in Serbia – the Spatial Plan of the Republic of 
Serbia (SRPS) until 2035, objectives have been set out, whose implementation will 
ensure a reduction in GHG emissions and adaptation to altered climate conditions, 
while reducing pressure on the quality of life and public health of the population; it 
also envisages the drafting of local action plans in the area of climate change 
adaptation. Incorporating climate change in the national spatial plan could have a 
significant impact on the setting of more objective directions of development for some 
sectors in the plan, and the prescribing of appropriate measures and tools for the 
implementation of strategic objectives and concepts of development in light of new 
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climate conditions. In relation to this, this plan also contains measures for climate 
change adaptation and mitigation, as well as its integration into sectoral policies of all 
settlements in the territory of Serbia, in order to realistically view development in 
sectors vulnerable to climate change. 
On the other hand, the impact of climate change on spatial development cannot be 
effectively considered if its assessment is made only at the national level of planning. 
Therefore, it is necessary to define and consistently carry out programmes of 
multidisciplinary studies of climate change at the local level, and of the impact of 
climate change on agriculture, forestry, water management, energy production, 
construction, biodiversity and ecosystems, infrastructure and human health, and to 
encourage the development of sectoral plans and programmes for climate change 
adaptation and mitigation. The above priority activities should be included in local 
action plans in the area of climate change adaptation, to whose adoption local self-
government units would have to commit, based on the Law on Climate Change and 
strategies in the area of climate change, low-carbon development, renewable energy 
resources and energy efficiency. 
Local climate change adaptation plans also have to be supported by a climate 
monitoring system, geospatial databases and information on climate change at the 
local, regional and national levels, by the monitoring of extreme climate events and 
disasters, and determination of vulnerability of certain areas for their use in the 
planning of spatial development of local self-government units. 
Planning of climate change adaptation must also include the development of local 
maps of natural disaster risk in relation to observed and projected climate change, for 
the purpose of integration of climate change into local plans for the protection of the 
population, property, the environment and natural resources, and determination of 
zones of climate change threat so as to structure adaptation measures and protection 
measures. It must also contain the revision of local sectoral strategies (in the area of 
human health, natural resources and environmental protection – local environmental 
action plans) to incorporate climate change as an important factor of sustainable 
development in sectors vulnerable to climate change. 
Introducing the obligation to develop local climate change adaptation plans also 
necessitates the implementation of financial measures, which entail the performance 
of an economic analysis of climate change effects, as well as incentives and financial 
support for the adoption and implementation of economically justified climate change 
adaptation and mitigation measures. 
Creating local action plans would simplify to local self-government units the 
procedure of an appropriate response to all risks occurring due to the growing 
consequences of climate change and enable a timely reaction. 

 
Conclusion 

Climate change directly leads to changes in environmental, social and economic 
indicators, i.e. changes in overall conditions in which today’s society is living. The link 
between adaptation to climate change, with all other issues of development, and the 
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necessity to reach a comprehensive solution is another challenge for all planning 
sectors. Consequently, the practice in Serbia must, in addition to elaborating on this 
problem at the national level, also actively involve local self-government units through 
the adoption of local action plans in the area of adaptation, which must be a reflection 
of not only national strategic guidelines, but also of local conditions and needs. 
This would enable an appropriate and timely reaction of all institutions at the level of 
local self-government units and reduce/mitigate or neutralise the negative effects 
which climate change can have at the local level. 
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APPLICATION OF BIOTECHNOLOGY IN AGRICULTURE 
 

Bošković Jelena 41, Ristić Vladica 42, Kvesić Tanja 43 
 

Abstract 
 
Application biotechnologies are considered genetic engineering in agriculture with the 
introduction of genetically modified (GM) plants are constantly creating new 
opportunities to increase crop production and to solve problems in agriculture, such 
as diseases, pests, weeds, abiotic stresses and nutritional limitations. These are formed, 
and the plants having new properties that enable their use in pharmaceutical 
manufacturing. As the GM plant introductions to various locations characterized by a 
variety of ecosystems, types of agriculture, biodiversity and agriculturally practice, it 
is necessary to scientific understanding of the effects of growing GM plants on the 
environment, which will provide security and environmental sustainability. The most 
important research she focused on the invasiveness of the GM plant, vertical and 
horizontal gene transfer, the impact on biological diversity and on other products. 
These tests are very complex multi, inter and transdisciplinary. This article discusses 
some of the most important problems related to the application of the technology of 
genetic engineering in agriculture and the introduction of GM plants into the 
environment, such as plant protection, ecological effects of horizontal gene transfer, 
biodiversity, stress, the effects of land etc. There is a clear need to further investigate 
the size and scope of the risk spreading of transgenic plants. In assessing the 
interrelation of GM plants and existing varieties, more detailed knowledge of the 
development of GM plants will provide a clearer, more reliable and precise directed 
activity in plant sciences. 
 
Key words: Genetic engineering, crop production, GM plants, biotechnology 
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Introduction 
 

Genetic manipulations have been commonly used throughout modern plant selection, 
including new combinations of genes [1], artificial manipulation of the number of 
chromosomes [2], the development of addition [3], substitution and breeds containing 
specific chromosomes, chemical and radioactive treatments aiming to induce 
mutations and chromosomal rearrangements, cell, tissue and embryo cultures, in vitro 
fertilization and fusion of protoplasts for detection of interspecies and genus 
hybridization. Integration of these technologies have made greatest contribution to 
genetic improvement in yield, adaptation to the environment [4], resistance to pests 
and parasites [5], as well as improving the quality [6], that was permanently required 
by both food producers and consumers [7; 8; 9; 10; 11]. 
Developments in molecular biology, genetic engineering enabled the efficient 
modification of cultivated plants and CRISPR/Cas9 [12; 13; 14; 15]. These technologies 
may have adverse impact on the environment [16; 17], human health and increase 
poverty. During the forthcoming period it is necessary to devote more attention to 
commercially and economically justified use of GM crops in the agricultural food 
production [18; 19; 20; 21; 22; 14; 24]. In this respect, linking science and politics should 
facilitate an overall assessment of acceptability and spread of GM crops. There are still 
significant disagreements about the extent to which sustainability, globalization, ethics 
and socio-economic approach should be parts of the risk assessment of GM crop use 
in most countries [25; 26; 27; 28]. 
 

Plant protection and genetically modified crops 
 
Major plant protection considerations about GM crops (GMCs) are the possibilities of 
incorporation of resistance genes into insects, fungal and bacterial pathogens, viruses, 
emphasizing the long-term resistance as the main problem of [29; 30; 31; 32; 33].Pest 
plant protection by genetic modification is demonstrated by the use of Bt toxins from 
Bacillus thuringiensis, successfully used as spray for many years, that has been 
introduced in a number of plant species such as: tomato, tobacco, cotton, etc. It has 
been proved that pea lecithin protects against insect attack in transgenic potato and 
tobacco. Trypsin inhibiting protein of fodder pea has also been used. GM plants 
provide great possibility of benefits to the environment by reduced pesticide use by 
the development of pest resistance. However, these advantages can be quickly denied: 
there are possible strategies of exposure reduction of pests to transgenic products, thus 
lowering resistance level and applying restricted transgene action [34; 35; 36]. 
It has been shown that the application of transgenic resistance to viruses through 
indirect protection of cap-proteins is possible, and it can be used as a method for wide 
range of viruses and hosts, e.g. expression of TMV cap-proteins for tobacco mosaic 
virus of potato and tomato resistant to PVX and PVY [12; 37]. 
The use of genetic modification in fungal and bacterial plant pathogens control has 
also been developed. As with pests, the main problem is transient resistance and 
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complex interactive pathogen-hosts relations. The improvement of such resistance was 
attempted to achieve by the use of GM plants. In addition, there is a need to develop 
multiple resistance strategies (i.e. pyramiding resistance genes) towards different 
virulence levels of plant parasites [12; 35; 38; 20; 21; 30; 39]. 
 

Horizontal gene transfer (HTG) 
 
Horizontal gene transfer (HTG) is transfer of the genetic material between cells or 
genomes that belong to different species, during processes that differ from the 
common reproduction. During basic reproduction processes genes are transferred 
vertically from parents to their offspring. Bacteria are known to participate in gene 
exchange between different species in nature. It is performed via three mechanisms: 
during conjugation when genetic material passes between cells, by transduction where 
the genetic material is transferred from one cell of infective viruses into another and 
by transformation in which genetic material is taken directly from the cell or its 
environment  [5; 12; 40]. For the successful horizontal gene transfer, foreign genetic 
material must become the part of the cell genome, or be maintained stable within the 
recipient cell. In certain cases, foreign genetic material that enters the cell, will be 
removed before it incorporates into the genome, especially if it originates from the 
different species [41]. Under specific yet not fully clarified ecological conditions, 
foreign genetic material avoids the removal and incorporates into the genome [42]. 
Horizontal gene flow is well known in bacteria, but also in some higher plants and 
animal.  In its base this process comprises whole biosphere, and bacteria and viruses 
are intermediary in gene flow, gene pool, replication and recombination [16; 43]. 
 
There are many potential pathways for horizontal gene transfer in plants and animals. 
As there are many viruses that infect plants and animals, transduction is expected to 
be the most frequent way of transfer. Latest investigations in gene therapy indicate 
potential high importance of transformation for mammal cells, including humans. 
Direct transformation is not as significant for plant cells that have protective cell walls. 
However, soil bacteria that belong to the genus Agrobacterium are able to transfer T 
(tumor) segment of its induced tumor (Ti) plasmid into plant cells in the conjugation 
process. This Ti-DNK is widely used as resource of gene transfer in plant genetic 
engineering. Foreign genetic material from insects and arthropods with strong 
mutagenic reactions can also be built in into plant and animal cells. Additionally, 
bacterial pathogens that penetrate into plant and animal cells can take over foreign 
genetic material and carry it over in cells as vectors, probably to any kind of organisms 
on the planet. The most significant barriers for horizontal gene flow are employed after 
penetration of the foreign genetic material into the cell [44].  
However, viruses and the other genetic parasites, such as plasmids and transposones, 
have special genetic signals and probably a structure that enables them to avoid 
annihilation. The genetic material of viruses is protected by the protein coat. They 
discard their protein coat when penetrating the cell, thus enabling the creation of 
numerous copies or pass directly into the cell genome. Plasmids are free fractions 
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usually round in shape so that genetic material can finally be maintained in the cell 
separately from the cell genome [45]. Transposons (jumping genes) are blocks of genetic 
material that have the ability to incorporate into the genome but can survive out of 
chromosomes, with or without the replication, and are kept within plasmids for 
further reproduction. Genes of genetic parasites such as viruses, plasmids and 
transposons have significantly higher ability to be successfully transferred into the cell 
genome. In such manner they function as vectors for horizontal gene transfer regulated 
by inner characteristics of the organism, linked to the specific ecological conditions [1; 
44; 14]. 

Evidence of horizontal transgenic DNA transfer 
 
It is believed that once incorporated transgenic DNA becomes stable. However, there 
is a body of evidence against this assumption. There are molecular data that prove 
structural stability of transgenic DNA, with regard to its location, point of penetration 
into genome and gene arrangement within the following generations. Transgenes can 
be either stabilized in successive generations or completely lost. Gene for herbicides 
tolerance incorporated into Arabidopsis with a vector, can show up to 30 times stronger 
vector avoidance behavior, and it spreads as the identical gene obtained by 
mutagenesis. The results obtained suggest that horizontal gene transfer can occur via 
insects visiting plants for pollen and nectar, and that pollen can transfer transgenic 
DNA into the bee larvae gut [43; 44].  
It has been experimentally confirmed that the secondary horizontal transgene and 
gene resistance markers to antibiotics transfer in genetically modified plants, soil 
bacteria and fungi. Transfer to fungi was achieved by simple co-cultivation, while the 
transfer to bacteria by reisolation of transgene DNA or a whole DNK of a transgenic 
plant. Successful transfer of kanamycin resistance gene markers to the soil bacteria 
Acinetobacter was achieved by the use of extracted total DNA from homogenized plant 
leaf of the following transgenic plants: Solanum tuberozum (potato), Nicotiana tabacum 
(tobacco), Beta vulgaris (sugar beet), Brasica napus (canola) and Lyopersicum esculentum 
(tomato). It has been evaluated that about 2500 copies of kanamycin resistance genes 
are enough for successful transformation of a bacteria, regardless if there exist 6 
millions of folded strands) of the present plant DNA.  
However, natural conditions in the environment are widely unpredictable and some 
studies on synergetic effects could not be neglected in this case. Free transgenic DNA 
would be free in the rhizosphere around plant root, which is a significant critical point 
in the environment. Some other scientists have found horizontal transfer of kanamycin 
resistance gene from transgenic DNK to Acinobacter, and positive results have been 

obtained by the use of homogenized 100 of plant leaf. 
Biotechnology industry insists that the existence of horizontal gene flow in laboratory 
conditions does not mean that it occurs in natural environments. However, there is a 
body of evidence showing that that it can and does occur in nature. Above all, genetic 
material taken from dead and living cells resists outer conditions, does not dissolve or 
devastate as it has been previously assumed. This indicates that sand, humus acid 
parts and plant debris enable infections with more microorganisms in soil. Bacterial 
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transformation in soil via absorbed DNA into sandy clay has been confirmed by 
various experiments on microorganisms.     
In 1993 researchers in Germany have started a series of experiments with the 
rhyzomania resistant transgenic sugar beet plants [46],  that contained gene marker for 
kanamycin resistance, studying the stability of transgenic DNA and horizontal gene 
flow of transgenic DNA into the soil bacteria. Thus, horizontal gene flow represents 
leading phenomenon that has occupied significant place in the evolution of species, 
and it still does. All this suggest that natural horizontal gene flow presents a regulated 
process, limited by specific obstacles and mechanisms of rejection and inactivation of 
foreign genetic material.  Genetic engineering created great variability of artificial 
construction for overcoming of barriers between all kinds of organisms and 
forestalling all genomes [13; 47; 48; 49].  
 

Stress tolerance and plant resistance to herbicides (HRC) 
 
Great efforts have been directed also toward increase of crop tolerance toward 
herbicides, and it has been tested worldwide [50]. Herbicide tolerance can be achieved 
through increase of protective mechanism, by reduction of herbicide uptake, by 
degradation or reduction of susceptibility [51; 52; 53; 54]. Herbicide tolerance genes 
are widely used as markers in transgene plants selection. If genes are of different 
tolerance to herbicides, developed or incorporated into the identical plant species, they 
could stipulate creation of weeds with multiple resistance genes [55; 56; 57; 58; 59; 60; 
6; 109]. 
Numerous genes for tolerance to various environmental stress were inserted into 
plants.  Greenhouse experiments showed that metallothioneins inserted in tobacco 
increased cadmium tolerance. Manipulation of genes that affect compatible solutions, 
such as betaine-aldehyde dehydrogenase, improve tolerance to salinity. The spread of 
crops tolerant to drought and salinity could increase the range of wild relatives, 
making them more competitive, with consequential negative effects on ecosystems 
and agroecosystems [5; 61; 23]. 
Hybridization of plants resistant to herbicides (HRC) with populations of wild 
relatives makes these plants complicated for control, especially if they possess 
resistance to widely used herbicides [62; 38; 63]. Transgene plant resistance to 
herbicides [50; 64] makes chemical control easier, above all because it includes 
compounds that are active to very wide spectrum of weed species [65; 66; 67]. 
 

Quality characteristics of GM plants 
 
Transgene diversity is directed towards the improvement of products derived from 
cultivated plants [67].  The effects of these changes on the whole plants are reflected in 
their metabolism and are of immediate interest to their commercial application. Some 
of these plants, especially commercially produced antisense'' tomatoes'' in the United 
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States have been tested in field trials. The simplest change is probably the removal of 
the natural gene, for example,'' antisense '' tomato polygalacturonase gene.  
 
Other modifications include metabolic pathways changes via introduction of various 
metabolic enzymes from other species, turning the natural path to a different end 
product. This can result in manufacturing plant products in different plant species, 
animal or bacterial products in plants or completely new products [47; 38]. There are 
no a priori concerns about these types of GM plants, because the modifications are very 
different. Metabolism modification in the classical selection sometimes produces 
unexpected and undesired secondary effects. Unacceptably high levels of tannin were 
found in brown sorghum seed cultivated for resistance to birds. 
Therefore, random change of characteristics, such as the nutrient value of main 
product or an increase in toxic secondary metabolites, should be carefully considered. 
It is necessary to collect as many biochemical and other data on transgenic plants, 
before they are widely accepted, in order to avoid unintended consequences that may 
become a problem [68]. Adaptive effects of plants or hybrids with new characteristics, 
must be studied case by case [69; 16]. 
 

Non-cultivated populations of transgenic plants 
 
Possibility of transgenic plant introduction will be highly dependent upon their 
adaptive capability to the new environment. For many crops it is known that they form 
temporary non-cultivated populations, and these are species such as canola, lucerne, 
radish, carrot, rye, clover, sugar beet, chicory, beet, cabbage, of which some are native, 
whereas the others have probably been introduced for cultivation [70]. In some 
cultivated crops, i.e. rye, difference between non-cultivated and natural population is 
unclear, whereas in case of some other species the colonization is not extensive and 
there probably has been no harmful influence on non-cultivated plant species [71]. 
Possibilities of gene flow from trial field with GM plants through pollen will depend 
upon sexual compatibility between GM crops and their wild relatives, and possibilities 
for pollination and obtaining of seed [72; 73]. 
The occurrence frequency of such gene transfer will be influenced by important spatial 
isolation between GM crops and suitable recipient that depend upon method of 
pollination, wind or insects, isolation in time, i.e. flowering season.  
The experiments have been carried out in order to determine rates of cross-pollination 
between GM and non-GM potato planted at different spatial distances one from 
another [74]. The results were well harmonized, both showing that transgene 
movement outside GM trial field has been negligible at distances less than 10 m, and 
low rates of cross pollination that is usually present in potato have also been in 
accordance. 
In contrast, in canola seed the compatible inbreeding is present, it can produce huge 
seed quantities, it is pollinated by wind and insects. Pollination at huge distance 
happen probably due to the insects; air born pollen can be found 30-50 m away of 
canola plants, but it is reduced with increasing distance [75; 76] have estimated the 
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importance of pollination performed by honeybees in pollen dispersal from transgenic 
oilseed rape and concluded that although bees can travel up to 1-2 km from their hive, 
the food is carried from the vicinity of the hive.  
Experimental trials on fields that use GM or non-GM plants can provide useful data in 
regard to necessary isolation distances used to avoid the release of transgene. 
However, trials on natural populations suggest that the situation could be more 
complex, and sub-classifications of local populations can strongly influence the 
transgene incorporation into wild populations [1].  
Interpretation of the results has also been complex, and [77] emphasize the prevailing 
importance of the calculation of dose changes in relation to distance from GM 
experimental filed, over the absolute percentage of GM seeds at given distance from 
the plot. However, gene flow can depend not only from crops, but also from variety, 
location and season [26]. Experiments on gene flow in populations of wild radish 
suggest that size of donor and recipient population play significant role in gene flow 
[78]. In that way would huge pollen sources, such as great spectrum of GM genes 
introduction have significant influence to small wild population of compatible plants. 
They also note that there are noticeable variations in evaluations of gene flow, 
probably due to local-positional and pollinator effect. The other researches have fund  
similar effects in Cucurbita [79] and rice [80]. Further work on gene spreading in 
populations can be necessary during assessment of the potential transgene dispersal. 
Such assessments become particularly important in analyzing the possibilities of 
transgene transfer from cultivated crops to related species [76; 81]. 
 

Gene transfer from crops to weeds 
 
Global group for wheat have identified three crops that have sexually compatible 
weed relatives for which it is probable that will be subject to gene transfer in 
agricultural systems [82]. 
Breeding via pollination and production of fertile hybrids varies from case to case. 
Even when chosen characteristics have positive advantage, introgression of new 
characteristics into existing weed population is still possible [53]. Risk of 
environmental damage than depends upon weed habitat.  In weed-crops complexes 
[83; 49] analyzed in these studies, where the habitats of weed relatives are restricted to 
agricultural systems, it is not possible that new trait endangers natural ecosystems [84; 
6]. 
 

Role of agricultural weed ecology in accidental hybridization 
 
Weed ecology and evolutionary biology are of high importance in assessment of 
perspective of accidental flow of resistant transgene to harmful organisms in 
population of agricultural weeds [52; 25]. 
Model for accidental transgene flow has three phases that lead to creating widely 
distributed transgene carrying weed populations [85]. The first phase presents 
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hybridization between weed and transgenic crop. The second phase is the occurrence 
of introgression and adaptation processes with evolutionary mechanisms that 
improve inadaptable traits in hybrid products of earlier generation. As a consequence, 
weeds transfer resistance transgene to harmful organisms [86] and due to that have 
high adaptation level for certain agro ecosystems.  Finally, process of dispersion and 
dissemination of these new weeds in nature, together with local adaptation of various 
conditions is important during transition of sufficiently wide area. 
 
Weed ecology and evolutionary biology are important for understanding the 
interaction between the three previously described phases. The real scientific data on 
weed ecology are still lacking. During the few last decades, scientists focus on 
herbicide weed control. Amongst these prevailing studies, ecological research and 
especially theoretical description have been neglected [62; 53; 16]. Hybridization 
between transgenic or conventional plant species and sexually compatible relatives 
occurs in many crops and produces new forms of weeds in obtained populations. In 
numerous papers this hybridization has detailed description and it can be expected 
that transgenes will transfer even over great spatial and significant obstacles of genetic 
incompabilities [27]. In some systems accidental transfer of transgenes by 
hybridizations seems unavoidable. However, in other cases it is not clear if 
hybridization is proportionally limiting phase in transfer of transgenes. It is the 
assumption that hybridization can even be proportionally limiting in some 
circumstances, i.e. when hybridization occurs over significant obstacles of 
incompatibility. Aspects of weed ecology that can influence to hybridization levels in 
these situations include weed cropping systems and effects of spatial and timely 
distribution of weeds in several phases. 
Selection system between weeds in field agro-ecosystems of crops is mixed system of 
fertilization in which occur inbreeding and cross fertilization (outbreeding), although 
the other reproductive system have also been known. Therefore, the widely 
distributed systems of weed selection enable hybridization, but such fertilizations 
must happen during significant level of inbreeding. 
For selection systems and other aspects of genetic systems and reproductive ecology, 
that influence to the hybridization levels it is known to vary within and between weed 
populations. For instance, Datura stramonium populations in the Northern Carolina 
have flowers that open to pollinators and exhibit approximately 10% outbreeding 
level. Quite the contrary, certain populations are exclusively self-pollinating, with 
flowers that do not open to the pollinators. In some cases this variation refers to 
adaptation of selection system after great expansion [84],  however attitude of the 
pollinators can vary in many ways, even geographically. These aspects of reproduction 
therefore should not be considered as permanent characteristics in the frame of weed 
species [46; 87]. 
 
Spatial weed distribution can strongly influence hybridization weed-plant species. 
First, many weeds have uneven distribution in fields, and in some papers it is 
described that uneven distribution in some species has certain level of temporary 
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stability [88]. Uneven distribution can be caused by edaphic factors or by persistent 
effects of high seed production. In the frame of a field, uneven weed distribution can 
reduce hybridization weed-crop. Occurrence of weeds in plant population of adequate 
density, with small proportion of single weeds at the ends of these plant populations 
is limits populations proportionally to hybridization. More homogeneous and uneven 
distribution can significantly favor to considerably higher levels of cross fertilization. 
In locally isolated individuals can be present higher quantities of crop pollen due to 
changes in movement of pollinators as function of local density. Weed density can 
have contra-effect to the hybridization levels, when plant serves as female parent. In 
this case, high densities can favor hybridization with advantage of achievement of 
great local weed pollen densities, and homogenous weed density can reduce plant 
hybridization. Weed distribution in a wide area around field crops agro-systems also 
have potential importance in determining the level of weed-crop hybridization. If 
conditions allow stabilization of weeds in areas that are not under crops in the region, 
then many small, isolated populations can exist [89]. 
 
Weed-crop hybridization can occur at higher levels in these populations than in 
populations in the field due to a number of reasons. For example, because of the 
differences in reproduction in many weed species, the flowering can occur over a long 
period of time during the growing season of a given species. Seed from the commercial 
crop fields, pollinated by wind or insects, scatter for more than 1 km outside the field. 
Therefore the crop pollen can be expected to reach the weed populations in outside 
the agricultural fields within this distance. When considering the population of weeds 
in a particular environment, the proportion of intense flowering and the presence of 
pollen of cultivated plants, can significantly extend the range of opportunities for 
hybridization in many weed-crop systems. 
Many weeds are highly variable. During certain years weather factors can lead to 
failure in controlling weeds in the wider region, resulting in high density of weeds in 
some areas. Weed density varies on a regional basis because of the interaction between 
the biology of weeds and regionally dependent different ways of weeds distribution 
and other factors of breeding system. Both forms of variation can result in a significant 
increase in the absolute number of hybridization cases. 
Level of hybridization is affected by the density of weeds, dependent variations in the 
behavior of pollinators or spatial distribution. For example, increased local presence 
of the species may enable them to settle border habitats in agricultural areas, which 
are densely populated, probably increasing the likelihood of hybridization. Therefore, 
levels of hybridization can vary significantly over the years and a number of weed 
species [81; 91; 92] 
 

Transgene introgression and weed adaptation 
 
The evolutionary process that follows hybridization will certainly be influenced by 
many ecological weed properties in agro systems of cultivated plants [50]. Nature of 
these systems seems prevalent only for strongly expressed factors of weed population 
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regulation [110], compared with the majority of annual plant populations, which are 
short-lived and inhabit other types of ecosystems [93]. 
This can facilitate transgene introgression even if the hybrides and starting 
backcrossed generation have low level of adaptive features in comparison to weeds 
that do not carry transgenes [61; 65].  
Weed populations are frequently small and sometimes temporary, so the effects of 
selection, migration and random genetic changes will influence the evolution of 
introgression. Seed ecology is of primary importance for weed survival therefore the 
effects of transgenes on other genes in plant species and seed ecology will probably 
induce strong selective effects in these genes. Introgression of genes that improve 
adaptation of weeds to these predominant selective factors can significantly increase 
the average adaptability of weed population [94]. Exchanges between adaptations to 
different limiting factors that result from introgression of a single gene can also be 
minimal. The best example is evolution of herbicide resistance in weeds [50; 64; 89].   
Occurrence of herbicide resistance often significantly increases the average survival 
and population growth of weed. Herbicide resistant mutation can have high absolute 
adaptability, despite basic functional damages that are caused by pleiotropic effects of 
resistance mutations. This shows how selection can favor a mutant that exceeds 
limiting factors. The other line of evidence rises from multiple examples of increased 
distribution and density of weeds from field trials over hybridization [88]. Finally, 
many cases of the basic increase in distribution and density of certain weeds follow 
moderate changes in cropping systems, providing the additional proof that many 
weed communities are regulated with several strong factors [81]. 
If correct, this assumption suggests that the adaptation of weeds can rely upon 
randomly transferred transgenes after hybridization and is made easier by biological 
uniformity of the actual field crop ecosystems. Weeds can demand relatively narrow 
evolutionary movement, as it is break of linkages toward undesirable characteristics 
of plant species in accordance with adaptation to wide area [95; 96]. One criterion for 
assessment of transgene spread into weed population is that survival rate of the hybrid 
weed-crop that carries transgene should be higher than the adaptability of non-hybrid 
weeds. This criterion can be much easier met in temporary ecosystems of field crops 
than in majority of others. Therefore, transfer of transgenes can be fast process. Even 
hybrids with very low adaptability and early back-crossings can survive in 
agrosystems in adequate densities. There is a possibility for introgression and 
adaptation that make their survival easier. These assumptions can be applied on 
accidental transgene transfer that influence tolerance to abiotic factors. However,  
weed populations in wider areas can be restricted by one biotic factor adaptation to 
which would provide basic survival increase [97; 43]. 
The other characteristics of weed ecology that probably influences to adaptation of the 
crop-weed hybrid is frequency of occurrence of low efficient population size and high 
levels of self-fertilization, especially during the colonization process [55; 56]. Small 
population sizes cause random changes in genetic composition. These mechanisms can 
act at genetic base produced by hybridization, producing a number of genetically 
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differentiated small populations from genetically different back-crossed weed 
populations.  
[3]  This implies that adaptation in weed populations that contain random 
transgenes probably will be influenced by selection and random genetic change. 
Presence of both factors enable occurrence of evolutionary processes that do not occur 
when selection is dominant evolutionary mechanism. Specifically, adaptive effects of 
transgene combinations, other crop genes and weed genes can be more adaptable in 
expression with mutual action of random genetic exchanges in regard to the selection 
that acts alone [16]. These mechanisms can be especially expressed when weed 
populations have high levels of weakening and repeated colonization, forming 
ecological and genetic metapopulations. Although, it is still not clear if weeds in 
agriculture have metapopulative structure, occurrence of such structures, in 
combination with small sized population and altering selection pressures create 
convenient conditions for equilibrium processes. However, effect of these processes 
can itself be unpredictable due to geographic variations in population structure in 
some weed species due to the cropping system, local adaptation after colonization, 
time span from colonization and hybridization with related taxonomic categories [1; 
26].  
The final dimension of weed ecology in relation to adaptation after hybridization is 
the ecology of seeds. Ability to maintain seed stability in the soil, together with 
effective spreading and the ability of fast and efficient reproduction are the most 
important features in the spread of weeds in crop field agro-ecosystems [98]. The weed 
population’s dynamics have shown that seed demography (i.e. survival and 
germination levels) greatly affects growth levels of weed populations. The longevity 
of weed seeds vary considerably between species. Many agricultural activities affect 
the demographics of seed amounts in the soil, preventing germination or otherwise 
increasing the seed extinction levels. These factors include stubble crops, tillage and 
residue burning, that can affect the seed directly or indirectly, via effects on the 
animals that feed on seeds and pathogens. Germination and dormancy of weed seeds 
is important for the survival in any given developmental system [25]. 
If the transgenes affect the weed ecology, the caused effects are likely to act as factors 
dominant for the survival [34] hence leading to weed infestation. Similarly, the 
unadjusted effects on the ecology of seed may be the primary mechanism by which 
non-transgenic crops reduce the adaptation after hybridization. There are several 
other aspects of the ecology of weed seed, which affect the adaptation phase. The first 
is the well-known effect of dormancy, where the genotypes of plant weeds that grow 
out of environmental conditions, can again be separated for the storage during adverse 
conditions periods. Therefore, the seed populations are affected by the genetic 
variability of weed populations. Also, seed population, as a form of temporary 
expansion of genotypes allows weeds to be tested over a wider range of conditions 
what would not be possible otherwise. This effect can significantly increase the 
possibility that a weed carrying accidentally transposed transgene appears in an 
environment to which it was adapted. Molecular and biochemical data on homology 
levels between species of crops and their wild relatives worldwide indicate gene 
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introgression from crops into populations of wild relatives [99], in various plant 
species including maize, melon, carrot, sugar beet and rice. The possibility of transgene 
introgression into wild populations, during time within some species and in some 
geographic areas would be very high. Hybrids between crops and their wild relatives 
most probably occur in crops with low adaptation grown in their region of origin. 
Minimal divergence and maximum exposure from the other relatives should be 
provided. Level of transgene introgression from crops into wild species is influenced 
by factors such as overlapping of flowering period with wild species, and capability 
of hybrid to back-cross with wild relatives within the population [76]. This suggests 
that gene transfer possibility is especially significant in tropic areas, because many 
important crop species evolutionary originate from these areas.  
Isolation distance or incompatible flowering time, can be realized through the use of 
lines - barriers with different species, guard-lines with the same species and 
application of genetic engineering causing male sterility [95] that might contribute to 
genetic isolation. Evidence suggests that isolation itself could reduce the degree of 
introgression due to pollinating insects [34; 35], while the use of barriers or guard 
plants could be useful for limiting the spread of GM pollen from experimental field. 
Other proposed methods of genetic isolation include the selection for increased 
feeding in GM crops or reduced sexual compatibility with wild relatives. The use of 
suicide genes was also considered, however, such measures involve significant 
limitations in the application of GM plants. 
 

Spatial seed dispersion and weed colonization 
 
Efficient spatial dispersion of seed is considered a primary feature of weeds [66] and 
it is expected that weed ecology influences the fate of the accidentally transferred 
spread transgenes in a number of ways. On the field scale, simulation modeling 
indicates that high levels of weed seed dispersal generally greatly increase the 
population of weeds [46; 90]. For most weeds in field crops dispersion is determined 
by the interaction of characteristics of weeds and human activities, such as 
contaminated seeds of cultivated plants, equipment, water for irrigation and seed 
transmission. When human activities become the main vectors of the spread of weed 
seed, those dispersions are difficult to characterize, because of the geographical 
variations of the processing system. As a result, the maximum spreading distances are 
not known in most cases.  
On a wider scale, many cases of rapid expansion of the sub-continental weed species 
are known. Weed species were found to become abundant over large areas west USA 
[81], due to the changes in farming methods that improve their abundance, such as 
Aegilops cylindrica, sexually compatible weed in wheat. Weeds resistant to herbicides 
spread over hundreds of kilometers of road shoulders in less than a decade. These 
observations suggest that weed populations of road shoulders of other non-field 
habitats may be important for the spatial spread of weeds, recognizing the importance 
of weed ecology in agricultural areas and the accidental spread of the transgenes [62; 
25]. Herbicide resistant crops can be agronomically harmful if the resistant species 
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germinates before the sown plants germinate, or if the herbicide resistant plant occurs 
as a weed on another field [100].  
Weeds can have significantly higher adaptability over large spatial areas of the 
transferred transgene. In theory, the resulting spatial homogeneity of a suitable habitat 
[27; 16] and the absence of the need for local adaptation accelerates rapid expansion of 
the colonizing organisms. Therefore, the ecology of weed spread and population 
regulation in agro-ecosystems and agricultural areas seems to enable large and rapid 
expansion of the adapted weeds. 
The weed properties that affect their spreading (e.g. seed size, shape, similarity to crop 
seeds, etc.) should be considered adaptive characteristics that are probably the result 
of a strong selection. The effects of crop genes and ecological expansion can adversely 
affect the adaptation of hybrids. The weed spread may have an evolutionary role. In 
small basic population it can cause adaptive process, which does not occur in large 
populations. In the increasing balancing process, the spread of weeds has an important 
role in evolution, moving into small populations in other areas and affecting changes 
in other populations [101].  
The weed ecology in cultivation systems can facilitate the random transgene transition, 
allowing the survival of weed-crop hybrids that are not adjusted, compared to wild-
type weeds, in a series of adaptability components. This probably happens when the 
hybrids and next generation back cross, carrying the appropriate transgene adaptive 
value. Ecology of seed, the expansion of some basic characteristics responsible for the 
weed adaptability and the level of population growth are not widely accepted 
parameters. Effects arising from transgenic and other crop genes will greatly influence 
the adaptation of weed-crop hybrids and back cross generations. Most of the main 
weed species show intensive spatial and temporal variations in reproduction, ecology 
and seed spread on several scales. This variation has both genetic and environmental 
causes [38; 43]. The populations of agricultural weeds are widespread in agricultural 
regions, including many populations that appear out of farmland. Specific ecology of 
these populations may affect all phases of the random transgene transfer [58]. 
 

The influence of GM plants on biodiversity 
 
One of the limitations for the introduction of GM plants into the environment is the 
concern about adverse effects of those plants on biodiversity, including the possibility 
of its devastation. Fear of loss of biodiversity [102] is an important basis for opposition 
to genetic modification and GM plants by several influential environmental protection 
research groups from around the world. 
Influence of GM plants on biodiversity is complex and complicated problem. Scientific 
studies and discussions have been directed towards the understanding whether GM 
crops have an impact on biodiversity and defining their qualitative and quantitative 
differences from commercial crops. Biodiversity and agriculture are strongly 
interrelated since biodiversity is crucial for agriculture, while agriculture can 
contribute to sustainable use of biodiversity.  Biodiversity is very important for the 
survival and maintenance of global planetary conditions, providing the aesthetic, 
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scientific, cultural and other values. The general value of the world's biodiversity is 
estimated to the amount of about 33 trillion $ per year [103; 20]. Regarding 
multidimensional complexity of biodiversity concept and taking into account 
significance of technological development of GM plants, further studies that will 
clarify this interdependence are needed. In broader sense they will rely upon social, 
economical and political context of genetic modification application that will 
determine the risks or potential advantages of GM plants to biodiversity [104]. 

 
Transgenes 

 
The genetic modification itself does not substantially change anything, but the 
adaptability of GM plants will depend on the transgene effects and the impact of a 
particular stage in the transgene development. For example, the length of the vitality 
of seeds and seedlings stabilization can be especially important modification of oil 
crops seed. Both may be more important for the stabilization of annual plants, in 
relation to the characteristics that affect the survival of adult plants or fertility. The 
effects of transgenes within natural populations of ecologically important plants, 
which may have greater effect on the species that carry the transgene were also 
examined [80; 6]. If transgenes were giving selective advantage to a wild type, it might 
become dominant, which would result in a reduction in the natural variation [97]. 
Certain characteristics of transgenic genetic modification may present an advantage in 
some environments, e.g., tolerance to salinity, drought, cold and pest resistance. A 
wide variety of existing genes for transgenes transfer [105; 82] and the changes feasible 
by molecular techniques, make this technology fundamentally different from 
traditional methods of selection [106]. 
 

Monitoring 
  
Ecological monitoring of GM crops in complex ecosystems is needed even after 
commercialization. This complexity varies from year to year and indicates indirect 
biotic effects. As laboratory and field experiments cannot sufficiently repeat all 
interactions that occur in one ecosystem, the only way for evaluation of the full level 
of ecological effects of GM plants is monitoring in natural ecosystems. Some of these 
effects cannot be predicted in advance, so ecological monitoring will be needed to 
reveal and differentiate existing ecological influences [62; 1; 107; 108]. 
Environmental monitoring is very expensive, so the information obtained should be 
used within the clear system of the adaptive management. Such management includes 
repeated cycles of firmly set rules within specially designed programs, the use, 
evaluation and estimation of the monitoring as a whole [69; 43; 106]. 
A more significant problem in GM plants monitoring is the lack of adaptive 
management systems specifically developed for this application. To control the 
evolution of resistance to pathogens and pests, the frequency of resistance should be 
monitored in the field, with the additional research in order to set standards for 
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monitoring and determining appropriate management that can clarify the problem 
[24]. Monitoring of new GM plants will need to be evaluated by the diverse group of 
scientists and scientific disciplines including agriculture, forestry, ecology of wetlands, 
entomology, pathology, etc. In the future scientists and technological advances will 
continue to expand opportunities for artificial design and construction of plant 
organisms. Genomics and bioinformatics will facilitate identification of commercially 
important genes that can potentially be transmitted between species. 
Environmentalists will more significantly contribute to the wider debate on the public 
contribution for the prevention of risks of those innovations.   
 

Conclusion 
 
Biotechnology alongside the introduction of genetically modified (GM) crops is 
constantly providing new opportunities for increasing crop productivity and tackling 
problems in agriculture, such as diseases, pests and weeds, abiotic stress and 
nutritional limitations of stopple food crops. Crops possessing new traits enabling the 
use in pharmaceutical production are also being generated. As GM crops are being 
introduced into various locations with different ecosystems, agriculture, biodiversity 
and agriculture practice, a scientifically based understanding of the environmental 
effects of GM crops cultivation would assist decision markers worldwide in ensuring 
environmental safety and sustainability. The main important environmental 
assessment of GM crops deals with their putative invasiveness, vertical and/or 
horizontal gene flow, effects on biodiversity and the impact on other products. These 
investigations are all highly interdisciplinary and complex. This paper deals with some 
of the most important problems related to entering GM crops into the environment, 
such as plant protection, ecological effects of HRCs, gene flow, biodiversity, stress, 
ecological risks of Bit crops, effects on soil ecosystems etc. There is a clear need to 
further assess the severity, magnitude and scope of risks associated with the massive 
field deployment of transgenic crops. When assessing GMC inter-relation with the 
existing cultivars, an increased knowledge base underpinning the development of 
GMC will provide greater confidence in plant science while assessing the risks and 
benefits of releasing such crops.   
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DOES A MORE GENEROUS QUARRY REHABILITAION YIELD 
RICHER BIODIVERSITY? 

 
Vaja Pavlovic44 

 

Abstract 
 

We study the efficiency of different quarry rehabilitation techniques by qualifying the 
action on biodiversity in monetary terms and by measuring the reaction of biodiversity 
to this action through the appropriate indicators. 
We developed the Biodiversity By Investment method (BBI), which consists in 
evaluating the investment in quarry rehabilitation, in relation to biodiversity 
developed in reaction to this rehabilitation: the cost is crossed with values of the 
biodiversity indicators – species number, Shannon and Simpson index, based on 10m2 
botanical plots. 
We show that the same results for biodiversity can be achieved with considerably less 
expensive rehabilitation techniques. The most expensive rehabilitations can be 
avoided without consequences for biodiversity. 
We suggest that quarry operators favour rehabilitation techniques that will promote 
development of biodiversity on site, rather than demonstrating their commitment to 
biodiversity by the amounts of money invested in these rehabilitations. 
 

Key words: biodiversity, mining, quarry, rehabilitation, cost 
 

Introduction 
Damigos [1] presents different methods of economic evaluation that could be used for 
assessment of mining projects on the grounds of sustainable development. Damigos & 
Kalimpakos [2],[3] use three methods - contingent valuation, hedonic price and travel 
cost to evaluate quarry rehabilitation project. The most commonly used method is 
contingent valuation: Mendonca and Tilton [4] use it to measure the non-use value of 
natural resources threatened by large-scale mining in the Amazon; Damigos & 
Kalimpakos [5] use it to choose between several quarry rehabilitation projects in order 
to maximize the economic value of future rehabilitation and Pelekasi et al. [6] to 
examine whether the local community would accept financial compensation paid to a 
community fund in exchange for opening of a quarry. Damigos & Kalimpakos [7] use 
the benefit transfer method for assessment of a mining investment. The cost-benefit 
method is used by Olsen & al. [8] to calculate the cost of ecosystem rehabilitation 
versus the monetary benefits of biodiversity and soil conservation, water supply and 
carbon storage in the mining sector. Enis and Shechter [9] use it to evaluate several 
alternative sites for the installation of a quarry, starting from the idea that the land 
should be allocated to a use which produces the maximum benefit for society. Odulate 
et al. [10] use the direct value of the natural resources (fish) that the users of the old 
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gravel pits trade in the markets to demonstrate that rehabilitated gravel pits have a 
monetary value. Menegaki & Damigos [11] used the cost-effectiveness method to 
examine the visual impact of rehabilitation measures in a quarry rehabilitation project, 
by combining the degree of landscape improvement with data on the rehabilitation 
costs (for company), in order to define the optimal solution for quarry rehabilitation. 
In our previous work, we were interested in different aspects of mining sites 
rehabilitation and its influence on biodiversity development on site: we explored the 
relationship between human action and resulting reaction of biodiversity [12], 
searched for adequate biodiversity indicators that can enable us to measure the 
reaction of biodiversity [13], we measured the development of biodiversity on site by 
using the appropriate indicators [14] and explored social apprehension of biodiversity 
developed on site [15].  
In this work, we explored whether by quantifying its action in monetary terms while 
measuring the reaction of biodiversity to that action through appropriate indicators, 
humans can better adapt their action in order to make their impact on biodiversity 
more positive, while making better use of their resources and efforts. We were 
interested in quantifying the action of rehabilitation through its cots for the company 
that implements it. We examined the relation between the cost of rehabilitation for the 
company and the resulting reaction of biodiversity, by associating biodiversity 
indicators with the cost of establishing that biodiversity onsite. We explored the data 
we collected on site - rehabilitation cost and biodiversity developed in consequence. 
In order to do so, we created a BBI method. 
 

Methods 
The BBI method (biodiversity by investment) consists in evaluating the cost of 
investments in the rehabilitation of quarries, in relation to the biodiversity developed 
as a reaction to that rehabilitation. The costs of rehabilitation are crossed with the 
values of the appropriate biodiversity indicators [13] - indicators of the structure of 
biodiversity: number of species, Shannon index [16] and Simpson index [17]. 
The implementation of the BBI method is based, in this study, on botanical plots of 
10m2: the costs of rehabilitation are related to the surface of one plot so that they can 
be crossed with the values of the obtained biodiversity indicators.  
In our previous study [14] we inventoried biodiversity and calculated biodiversity 
indicators (species number, Shannon and Simpson index) for 29 botanical plots of 
10m2, situated in 4 mining sites (2 quarries and 2 sand and gravel pits), in North 
Eastern France, exploited by the same company. In this study, we will cross the value 
of these three indicators for 29 plots, with the cost of rehabilitation, per plot.  
We note here that since the earthworks concerning mineral base are a basic act for any 
rehabilitation whatsoever, and they are systematically done (mostly by quarry 
employees), their costs were not taken into account in this study; all the financial 
values of the rehabilitations have therefore been calculated by attributing to this basic 
act the value of 0€. 
We first defined areas within quarries where the plots were situated, then calculated 
the cost of rehabilitation for each of those areas, as well as their surface, divided the 
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cost for area with area surface (in square meters) and then multiplied by 10 in order to 
obtain the cost for one 10m2 plot. 
The surfaces were calculated using the software - Coralis (www.coralis.com ), which 
enables us to calculate the surfaces of the different zones inside quarries, on the basis 
of topographic surveys provided by surveyors, cadastral maps or aerial photos from 
www.earth.google.com  or www.geoportail.gouv.fr.  
We first defined manually the precise perimeters of the different types of 
rehabilitations on the aerial photos printed from maps.google.com. Scan of these 
photos were then superimposed over topographic plans in the Coralis software which 
allows us to calculate the surface of a given area, just by contouring it with the mouse. 
In Figure 1, we present an example of the scan of one of the two gravel pits that has 
been integrated into Coralis.  
Non exploited areas, like: (1) areas where the deposit has been abandoned due to poor 
quality or archaeological value, and (2) what is called “the 10meter line” (the area 
surrounding the quarry, which will not be exploited for security reasons - article 14 of 
the September 22, 1994 Decree defining quarry exploitation), will be deducted from 
the surface since they have not been stripped nor covered by topsoil. 
The work on defining the perimeter of a rehabilitation type has sometimes been 
simple, for example in the case where topsoil has been put back on the whole site or 
where plantations are visible to the naked eye on the aerial photos; it was sometimes 
necessary to search for more precise data, for example from pictures taken during the 
rehabilitation work of the same gravel pit (Figure 2). 
 

  
Figure 1: Printed aerial photo 

(map.google.com) of a gravel pit, on which we 
have drawn manually the areas where topsoil 

was put back during the rehabilitation (in 
red). The unexploited parts are drawn in blue. 
This was scanned and superimposed over the 

topographic plan of the site, in Coralis  

Figure 2: Pictures of a gravel pit, taken in 2008, 
during the rehabilitation of the site – we can 

clearly distinguish the areas where the topsoil has 
been returned and these where mineral base was 
left bare; such photos were used to determine the 

different areas on the gravel pit, in order to 
calculate their surface in Coralis 

 

The search for the data concerning costs turned out to be quite complex, given the large 
differences between the 4 quarries concerning the age of the rehabilitation and the type 
of administrative management of the quarry, due in particular to differences between 
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different owners of the quarry (all of the 4 quarries changed owners over time); the 
data was often difficult to access and existed in different formats. Data collecting 
required the development of several methods, which were applied on 4 quarries 
depending on the available data. For each of the quarries, we started the search via the 
first method, if it proved inapplicable, we went to the second and we ended with the 
third if the second was not operational either (Figure 3). 
 

 
Figure 3: Diagram of the process of choosing the method for rehabilitation cost research 

 

It is important to specify that for each of the quarries and for all three methods, the 
actual prices have always been transformed into current prices (for the year 2012) of 
the same service provider or in the event where the latter has closed his company into 
the prices of provider currently used on that quarry. 
The first method consists in finding the invoices for the rehabilitation work. Since 
rehabilitations are always carried out by external subcontractors, the first step was to 
search for the related invoices. The biggest concern here is that invoices can be found 
in different places, depending on their age and internal organization: recent invoices 
(after 2004) can be found in financial management software (SAP) and older in 
physical files on quarries, in the accounting department offices, in the quarry manager 
office or in the land and environment manager office. Also, the service provider is 
often called to carry out several tasks during the same visit (stripping of one part of 
the site and rehabilitation of the other) and the list of tasks is rarely detailed on the 
invoices; the price is often given for all the tasks carried out during one visit. 
The second method is to ask the quarry manager to remember the rehabilitation work 
in question and its duration (in number of days), as well as the number and type of 
gear used. It may happen, however, that the site manager has changed in the 
meantime, in particular through retirement; if he is still working in the company, he 
can be traced. 
The third method consists of measuring the volume of earthwork done using Coralis 
and then calculating the ratio of topsoil to waste rock (poor quality mineral material 
that remains on the site and is used for rehabilitation). All mined materials that have 
not been sold remain on the site and are used to carry out the rehabilitations. Their 
volume can also be calculated with Coralis by subtracting the volume of aggregates 
(sand, gravel and crushed rock) sold during the life of a quarry from the total volume 
authorized for exploitation. The depth of the topsoil and the waste rock can be found: 
a detailed geological study is always carried out before applying for the exploitation 
permit and its details are given in the application file. 
The cost of the rehabilitation is set up per square meter, per type of rehabilitation and 
per plot, site by site. All costs are expressed Net of Tax. 
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First gravel pit 
On this gravel pit, mining was carried out from July 2006 to August 2008, the end of 
the period having been devoted to rehabilitation. The rehabilitation took place during 
the months of July and August 2008 (Figure 4). On this gravel pit, we can distinguish 
the areas where the bare mineral substrate has been left to spontaneous ecological 
succession and the areas where the topsoil has been returned over the mineral base. 
Sowing and planting did not take place on this gravel pit, with the exception of the 
alley planted along the road which is outside the perimeter of the exploitation and 
which therefore was not taken into account. Waste rock was not used for the 
rehabilitation. The topsoil was returned to gravel pit over an area of 50739 m2 (Figure 
4). 

  
Figure 4: First gravel pit - areas where topsoil 

was put back (in pink) and unexploited areas (in 

blue): 10-meter strip and abandoned due to 
archaeological value 

Figure 5: Second gravel pit - in purple the 10m 
line, waterbody in green. Red arrows represent 

the places where the natural raw material from 
settling ponds was sent 

 

The company accountant found in SAP the invoice from the service provider, dated 
on 08/31/2008, containing the details of the rehabilitation works and their cost (for the 
year 2008) - they are presented in Table 1. Gear used for the rehabilitation was: 
Excavator 330C (80.5 hours), Excavator 325B (77.5 hours), Dumper 730 (79.5 hours), 
Bulldozer D6RLGP (124 hours) and Dumper 735 (170 hours) at hourly prices specific 
to each one of them (Table 1). 
 

Table 2: Calculation of the total price for the rehabilitation of first gravel pit. 

GEAR NUMBER OF 
HOURS 

HOURLY PRICE IN 
2012 

 COST 

Excavator 330C  80.5h 86.90 €/h 6995,45 € 

Excavator 325B  77.5h  76.80 €/h 5952 € 

Dumper 730  79.5h 83.95 €/h 
 

6674,025 € 

Bulldozer D6RLGP  124h 82.21 €/h 10194,04 € 

Dumper 735  170h 
 

101.90 €/h 17323 € 

  TOTAL  47138,51 € 

 

The sum of 47138,515 € is the total cost of the rehabilitation works carried out on the 
first gravel pit, including earthworks of mineral substrate and its covering with 
topsoil. In order to calculate the cost of rehabilitation for the plots on which the topsoil 
was returned, we had to additionally rely on the third method - Ratio. We found that 
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in the application for exploitation permit, it is said that the top layer (the 
“overburden”) has an average depth of 1m over the entire perimeter of the gravel pit, 
consisting of 0.3m of topsoil and 0.7m of waste rock. This is confirmed by the current 
site manager ("in the area, there is 30cm of topsoil and between 0.6m and 1.5m of waste 
rock; the fair average is 30cm for topsoil and 70cm for waste rock"). Employees who 
were working on the quarry at the time confirm that no additional material was 
brought to this site from outside; the topsoil and waste rock present on the site before 
the start of operations were stripped and put aside on the 10m line that surrounds 
exploitation during quarry exploitation and later used for the rehabilitation. The 
natural raw material from settling ponds was not used for the rehabilitation either - all 
of it went to a single settling basin located next to the facility. The ratio of topsoil and 
waste rock is therefore the one indicated in the application for exploitation permit: 30% 
of topsoil and 70% of waste rock. The cost of earthworks concerning topsoil then 
represent 30% of the total cost of rehabilitation (47138,51€) which is 14141,55€. 
The topsoil was returned to this gravel pit over an area of 50,739m2 at a cost of 
14141,55€; the cost of putting topsoil in place was therefore 0.28€ per m2 and 0,28€ per 
plot (Table 2). As a reminder, the cost of earthworks for mineral base was not taken 
into account in this study. 
In this gravel pit, we inventoried 6 plots - two of them where the mineral base was left 
bare and 3 where it was covered with topsoil (no sowing of planting was done on this 
site). 
 

Table 2: Cost of rehabilitation, per plot, for the first gravel pit. 

PLOT 
NAME 

GP1.1 GP1.2 GP1.3 GP1.4 GP1.5 GP1.6 

COST/PLOT 0€ 0€ 0€ 2,8€ 2,8€ 2,8€ 
 

Second gravel pit 
On different areas of this gravel pit, the following actions were carried out in 2006: 
putting back the topsoil over the entire surface of the site, sowing, maintenance and 
planting. Waste rock was not used for the rehabilitation. At the end of the exploitation, 
the gravel pit was just a waterbody. The rehabilitation was carried out by using the 
natural raw material which was taken from settling ponds and sent by pipes to two 
sides of the waterbody (Figure 5). At the end of rehabilitation, topsoil was put back 
over all the surface that was left out of the water. 
Calculated with Coralis software, the area where the topsoil was returned is equal to 
the total area, minus the 10meter line and the waterbody: 44932m2 - 7806m2 - 11824m2 
= 25302m2. (Figure 5). 
The cost of putting back topsoil was reconstructed using the second method - Memory 
and data provided by the quarry manager who supervised the rehabilitation and gave 
us the number of hours and type of gear used. The prices have been updated to the 
providers prices for the year 2012. The total cost of putting back the topsoil on the 
second gravel is 12060€ (Table 3). 
The sowing was carried out with 30 kg of "Nature Prairie" wild meadow mixture, on 
an area of 9000m2, for a price of 3870€. It was carried out by a local farmer, and he 
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didn’t charge the preparation of the soil and the process of sowing, so the related cost 
(it would be around 0.15 €/m²) wasn’t taken into account. The reed bed was planted 
on two lines on the shore of the pond (each 1.5m wide and 100m long), for the price of 
600€. 
The cost of putting back the topsoil is 12060€ (Table 3); since it was put on 25302m2, 
its price per m2 is 0.47€ and the price for a plot is 4.7€. The cost of sowing per m2 is 
3870€ divided by 9000m2, which is 0.43€ per m2 or 4.3€ for a plot. The price of planting 
a reed bed is 2€ per m2 (600€ divided by 300m2) and 20€ for a plot. This is presented 
in Table 4. 
 

Table 3: Calculation of the total price of the putting back the topsoil on the second gravel pit. 

GEAR NUMBER OF 
HOURS 

HOURLY PRICE IN 
2012 

 COST 

Bulldozer 80h 75€/h 6000€ 

20t Excavator 80h 72€/h 5760€ 

Gear transport   150€/machine 300€ 

  TOTAL  12060 € 
 

In this gravel pit, we inventoried 10 plots - on all of them the mineral base was covered 
with topsoil; on six of them no additional work was done, and four of them were sawn 
with different plants, for different price. 
 

Table 4: Cost of rehabilitation per botanical plot 10m2 botanical plot 

PLOT 
NAME 

GP2.1 GP2.2 GP2.3 GP2.4 GP2.5 GP2.6 GP2.7 GP2.8 GP2.9 GP2.10 

COST/PLOT 4,7€ 4,7€ 4,7€  4,7€  4,7€ 4,7€ 9€ 9€ 24,7€ 24,7€ 
 

First Quarry 
The surfaces of the areas where ecological inventories have been carried out are: Zone 
1, where only topsoil was put in place - 9633m2; Zone 2 where the earthwork 
concerned only mineral base, which was then left alone - 1652m2; Zone 3 where after 
earthworks of mineral base, the topsoil was put in place and then planted - 1634m2, 
Zone 4 where after earthworks of mineral base, the topsoil was put in place, sawn and 
then planted - 1527m2. 
The reconstruction of rehabilitation costs was complicated due to the fact that this 
quarry is old and its rehabilitation has been carried out for many years (Table 5). This 
reconstruction is based on the interview with the quarry manager who is managing it 
since year 2000 (second method - Memory). The previously prepared interview grid 
was completed during the interview. The calculations were done after the interview 
(Table 6). The costs were updated for the year 2012 and for the contractors currently 
hired for the rehabilitation of other parts of the quarry. 
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Figures 6, 7 and 8 (left to right): Zone 1 marked in violet (9633m2); Zone 2 marked in violet (1652m2) 
and Zones 3 (west on Figure) and 4 (east on Figure) marked by violet line whose surfaces are 1634m2 

and 1527m2 
 

Table 5: First quarry – timeline of rehabilitation of different zones. 

ZONE YEAR OF COMPLETION OF THE WORK 

earthworks  sowing planting 

Zone 1 1990   

Zone 2 2000   

Zone 3 2004 2004 2004 

Zone 4 2006 2006 2006 

 
 
 

Table 6: First quarry – earthworks carried out on the four zones. 

ZONE EARTHWORKS OF 
MINERAL BASE 

COVERING WITH TOPSOIL COST 

Zone 1  
2,5 days: 1 Excavator + 1 Dumper + 
transport 

4200€ 

Zone 2 0 0 0€ 

Zone 3 2 weeks: 2 Excavators + 3 Dumpers + gear transport  40350€ 

Zone 4  2 weeks: 2 Excavators + 3 Dumpers + gear transport  40350€ 

 

On this quarry, the topsoil come from outside of the quarry because there was not 
enough of it on site for the planned rehabilitations; it is brought from neighbouring 
building sites, free of charge (the company that comes to the quarry to take aggregates 
for the building site in question deposits the topsoil on arrival). The rehabilitation was 
carried out with three quarters of waste rock (testimony of the quarry manager) which 
was then covered with one quarter of topsoil. The cost for putting topsoil in place for 
zones 3 and 4 is ¼ of 40350€ which is 10087€. Earthworks were carried out in winter 
and were always followed by sowing in the following March/April; the plantings are 
carried out the following year, when the land is sufficiently stabilized. 
Sawing was carried out in the Zone 4 with the "Nature Prairie" wild meadow mix for 
the price of 0.5€/m2 (quarry manager's testimony). Plantations carried out in this 
quarry are very dense (one meter between two plants) - it is estimated that on a plot 



 
 

301 
 

there were planted about 4 plants and their price is 6€ per plant, including plant 
protection and labour. 
The calculation of the total rehabilitation cost per plot and per zone is presented in 
Table 7. On this quarry, 2 plots per zone were inventoried - 8 in total. 
 

Table 7: All the stages in the calculation of the costs of the rehabilitation, by plot, on the first quarry. 

PLOT 
NAME 

ZONE 
SURFACE 

TOPSOIL TOPSOIL/ 
M2 

TOPSOIL/ 
PLOT 

SAWING/ 
PLOT 

PLANTING/ 
PLOT 

COST/ 
PLOT 

Q1.1 
(Zone 1) 

1562m2 4200€ 2,67€ 26,7€ / / 26,7€ 

Q1.2 
(Zone 1) 

1562m2 4200€ 2,67€ 26,7€ / / 26,7€ 

Q1.3 
(Zone 2) 

9633m2 0€ 0€ 0€ / / 0€ 

 Q1.4 
(Zone 2) 

9633m2 0€ 0€ 0€ / / 0€ 

Q1.5 
(Zone 3) 

1643m2 10087€ 6,12€ 61,2€ / 24€ 85,2€ 

Q1.6 
(Zone 3) 

1643m2 10087€ 6,12€ 61,2€ / 24€ 85,2€ 

Q1.7 
(Zone 4) 

1527m2 10087€ 6,6€ 66€ 5€ 24€ 95€ 

 Q1.8 
(Zone 4) 

1527m2 10087€ 6,6€ 66€ 5€ 24€ 95€ 

 

Second quarry 
For this quarry, the surfaces were known due to existing study: cost recovery was less 
complicated than on other quarries because rehabilitation was carried out by 
Cemagref in 1982 and a copy of the study was found on site. On this quarry, none of 
the three methods were therefore applied. The work consisted in updating the costs to 
the 2012 value based on the prices of the service provider hired on this quarry at the 
present time. Figure 9 shows the schematics of the work carried out by Cemagref. 
The study describes rehabilitation in four steps: (1) Soil preparation: scarification of 
1200m² of the upper zone. This work lasted half a day and involved one track. Updated 
to 2012 price, this work would cost 4h x 75€/H = 300€; (2) Putting back of topsoil: 
taking the topsoil that was temporarily stored at the edge of the zone of exploitation 
and putting it over the 1200m2 zone, and land levelling, altogether 1 day of Bulldozer 
+ 1 day of 35 tonnes Excavator + transport of gear to the quarry (round trip) updated 
to 2012 prices: (2a) Bulldozer 24h x 75€/h = 1800€, (2b) 35 tonnes Excavator 24h x 90€/h 
= 2160€, (2c) 1 truck for Excavator and 1 for Bulldozer = 2 x ½ day x 38 tonnes trucks 
= 1130€; (3) Revegetation work, updated to costs in 2012: (3a) purchases and 
installation of plastic covers (20€ for 10m2) + delivery of 5€/unit + installation of 
5€/unit = 30 €/10m² or for 3600€ for 1200m2 (3b) purchase of forest plants in clods: 
488 plants x 4€ = 1952€. 
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Figure 9: schematics of rehabilitation work done by Cemagref (source : Cemagref report, 1985). 

 

In this quarry, 5 plots were inventoried, out of which: two were in the zone where bare 
mineral soil was left to natural spontaneous succession, one was in a zone where 
topsoil was put over and two in zone where the topsoil was put over and then the 
plants were planted. 
In Table 8, we can see the calculation of rehabilitation cost per plot. 
 

Table 8: Details of calculation of rehabilitation cost, per plot, on the second quarry 

PLOT NAME CALCULATION  COST/PLOT 

Q2.1 (zone 3) 4,49 x 10 + 4,627 x 10 91,17€ 

Q2.2 (zone 3) 4,49 x 10 + 4,627 x 10 91,17€ 

Q2.3 (zone 2)  4,49 x 10 44,9€  

Q2.4 (zone 1) 0 0€ 

Q2.5 (zone 1) 0 0€ 
 

 

Results 
To examine the relationship between financial investment in quarry rehabilitation and 
biodiversity outcome, we crossed the cost of rehabilitation for company with three 
biodiversity indicators used in the ecological study [3] - number of species (SP N°), 
Simpson's index (SIMPS), and Shannon index (SHAN), and at the scale of a botanical 
plot. The processed data are gathered in table 9. 
 

Table 9: Rehabilitation price, number of species and Shannon and Simpson indices for all plots. 

PLOT GP2.1 GP2.2 GP2.3 GP2.4 GP2.5 GP2.6 GP2.7 GP2.8 GP2.9 GP2.10 

COST 4,7€ 4,7€ 4,7€  4,7€  4,7€ 4,7€ 9 € 9 € 24,7€ 24,7€ 

SP. N° 8 8 29 26 24 24 31 28 24 24 

SHAN 0,78 0,80 1,37 1,30 1,30 1,27 1,39 1,37 1,26 1,29 

SIMPS 0,17 0,15 0,04 0,05 0,05 0,05 0,04 0,04 0,05 0,05 

PLOT Q2.1  Q2.2  Q2.3 Q2.4  Q2.5  GP1.1 GP1.2 GP1.3 GP1.4 GP1.5 

COST 91,17€ 91,17€ 44,9€ 0 € 0 € 0 € 0 € 0 € 2,8€ 2,8€ 

SP. N° 23 16 13 31 30 16 16 12 9 14 

SHAN 1,29 1,08 1,02 1,39 1,35 1,12 1,10 1,05 0,93 1,04 

SIMPS 0,05 0,09 0,10 0,04 0,04 0,07 0,07 0,09 0,11 0,09 

PLOT GP1.6 Q1.1 Q1.2 Q1.3 Q1.3 Q1.5 Q1.6 Q1.7 Q1.8 
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COST 2,8€ 26,7€ 26,7€ 0 € 0 € 85,2€ 85,2€ 95 € 95 € 
 

SP. N° 9 34 48 44 48 37 34 24 21 
 

SHAN 0,83 1,44 1,53 1,51 1,55 1,47 1,43 1,30 1,23 
 

SIMPS 0,14 0,03 0,03 0,03 0,05 0,03 0,04 0,05 0,06 
 

 

Figures 10 to 12 represent the relationship between the cost of rehabilitation of a 
botanical plot and the ecological indicators developed on that same plot: number of 
species (Figure 10), Shannon index (Figure 11) and Simpson index (Figure 12). 
 

 

The Pearson product-moment correlation coefficient calculated for the data shown in 
Figure 10 is close to 0, so there is no correlation between investment in rehabilitation 
and the number of botanical species inventoried, at a scale of a plot. We can however 
notice that on the majority of the plots the investments were modest (<10€). The most 
numerous plots are those containing 10 to 30 species; the costs of their rehabilitation 
vary from very little to almost 100€ per plot. We can see that the most expensive 
investments create the same results as the very modest ones. 
The Pearson product-moment correlation coefficient calculated for the data shown in 
Figure 11 is very close to zero (in negative). Figure 11 shows the relationship between 
rehabilitation cost for one botanical plot and the Shannon index calculated for that 
same plot. All the plots have a Shannon index between 0.8 and 1.6. Plots with highest 
costs correspond to the rather high values of Shannon index, but it can be seen that 
these plots have their "duplicate" for the value of the Simpson index in plots for which 
rehabilitation was much cheaper. 

 
Figure 12: A cross of cost of rehabilitation of a botanical plot with the Simpson index calculated for the 

same plot 

  
Figure 10: A cross of cost of rehabilitation of a 

botanical plot with the number of species 
inventoried on the same plot. 

Figure 11: A cross of cost of rehabilitation of a 
botanical plot with the Shannon index calculated 

for the same plot 
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The Pearson product-moment correlation coefficient calculated for the data shown in 
Figure 12 is very close to zero (in negative). 
Figure 12 shows the relationship between the value of the Simpson index for one plot 
and the cost of rehabilitation that same plot. The lowest values of the Simpson index 
were obtained for plots with different rehabilitation costs - from insignificant costs to 
very high costs (almost 100 euros). Expensive rehabilitations have indeed been carried 
out on plots with a very low Simpson index, but it can also be seen that the values of 
the more expensive rehabilitation techniques give more or less the same results as the 
methods with modest prices. 
 

Discussion 
In this paper we have analyzed the relationship between the costs of rehabilitation and 
the biodiversity developed, on the example of 10m2 botanical plots and on the basis of 
indicators of the structure of biodiversity. From this study, it emerges that the same 
results for biodiversity, for all three used indicators - number of species, Shannon and 
Simpson - can be achieved with considerably less expensive rehabilitation techniques. 
The most expensive rehabilitations can be avoided without consequences for 
biodiversity. More precisely, with regard to the number of species, it is obvious that 
the same results can be achieved with modest means: the most expensive solutions can 
be replaced by other methods which would give the same result, in number of species, 
while achieving large savings. Regarding the Shannon index, we can also see that the 
more expensive solutions often have their considerably less expensive equivalent 
alternative. As for the Simpson index, it is evident that, while plots with a very low 
Simpson index have been rehabilitated using the most expensive techniques, a large 
majority (over 70%) of them have been rehabilitated at minimal cost. 
This study has shown that there is no correlation between the amount of money 
invested in the rehabilitation and the biodiversity developed in response to this 
rehabilitation. This was shown for the three indicators of the structure of biodiversity 
- number of species, Shannon and Simpson indices - on 29 10m2 botanical plots where 
ecological inventories were conducted. 
As the amount of investment in the rehabilitation has no impact on the biodiversity 
developed in reaction to this rehabilitation, we suggest that quarry and gravel pit 
operators base their choice of rehabilitation on techniques that will promote the 
development of the biodiversity on site as much as possible, rather than demonstrating 
their commitment to biodiversity by the amount of money invested in these 
rehabilitations. 

Conclusion 
In this study we demonstrated that by quantifying their action in monetary terms and 
by measuring the reaction of biodiversity to that action through the appropriate 
indicators, humans can better adapt their actions in order to make their impact on 
biodiversity more positive and make better use of their resources and efforts. 
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ENVIRONMENTAL RISKS OF MODERN SOCIETY 
 

Slobodan Milić45 
 

Abstract 
 
In this paper, the author deals with environmental risks from the sociological aspect, 
which, along with political and economic risks, represent the greatest danger of 
modern society. Modern society embodied in neoliberalism represents its paradigm, 
carries with it certain risks, which seem to be hard to deal with it. Many experts and 
movements whose activities are closely related to environmental protection warn of 
possible consequences if something is not done about this issue. On the other hand, 
multinational corporations, advocates of neoliberalism, are not overly troubled by the 
fact that the environment is in danger as they actively continue to annihilate nature. It 
is clear there is a profit behind everything. However, the human factor also bears a 
great responsibility because its (un)conscious action significantly contributes to the 
ecocide. By destroying natural resources for profit and our irresponsibility, we are 
endangering the planet Earth and the survival of the human race. Man is a being who 
must live with nature and not against it.  
 
Key words: environmental risk, modern society, environment, neoliberalism 
  

"Poverty is hierarchical, but smog is democratic." 
Ulrich Beck 

 

Introduction 
 

Modern society is a "risky society" (U. Beck) in every respect, regardless of whether we 
are talking about the economy, politics, ecology, etc. In this paper, we will put a 
specific emphasis on ecology, that is, on environmental risks, on which a lot of authors, 
social movements, and environmental activists are warning us. We will try to 
represent the relationship between man and nature in the modern world, as well as 
the relationship between multinational companies and nature. But first, we should 
start with the term ecology to see what it represents. 
The term ecology was first used by Ernst Haeckel in 1886 in his Natural History of 
Creation [1][2][3], while on the other hand, the word ecology comes from the Greek 
word oikos meaning home or household, and the word logos meaning science [1][2]. 
We can say that "the first knowledge about ecology dates back to the time of the 
original community" as "ecology in the true sense of the word appears relatively late, 
only in the second half of the 19th century, and developed more strongly only in the 
1950s" [2].  
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However, as the environmental problems we face flared up, so did ecology become a 
subject of study in the social sciences [1][3], where the works of a large number of 
authors from the following disciplines were created: social ecology, political ecology, 
ecological culture, ecological ethics, ecology of economics, environmental 
management, etc. The growth of interest in ecology in the social sciences is of great 
importance for society to use a critical approach to present all the "negative 
consequences of human intervention in nature" [1]. Therefore, in the following text, 
we will adhere to the limits of social sciences and humanities, more precisely the views 
of social ecology, to point out as credibly as possible the environmental problems that 
modern society is facing.  
Now, it would be logical to ask the question: why from the perspective of social 
ecology? The answer can be found in the definition of social ecology given by Tomislav 
Smrečnik. In his work Social Ecology, he points out the following: "What defines social 
ecology as" social "is its recognition of the often neglected fact that almost all our 
current environmental problems arise from deep-rooted social problems'' [4]. When 
he talks about social problems, Smrečnik primarily means "economic, ethnic, cultural 
and gender conflicts" and therefore believes that "current environmental problems 
cannot be clearly understood, much less resolved" [4].  
Also, we should approach this paper from the standpoint of environmental ethics 
because modern man, in his consumer enthusiasm, has forgotten the importance and 
power of nature. In this regard, we should recall the definition of environmental ethics 
presented by Joseph de Jardin in the eponymous work: "environmental ethics is a 
systematic description of moral relations between human beings and their natural 
environment" and that "moral norms govern and can govern human behavior towards 
the world of nature'' [5]. The question that arises is: is and to what extent is modern 
man moral towards nature? 
 

Man's attitude towards nature in a modern "risky society" 
 
"Nature doesn't like change."46 Man shaped society according to his needs and 
exaggerated in that when he began to endanger nature. Various industrial revolutions 
brought with them different risks, so modern society found itself "at a crossroads 
where it did not emerge from the phase of classical industrialism in which the logic of 
wealth production dominated over the logic of risk production." [6] Namely, the risks 
are as old as society itself, and throughout history, we can encounter different types of 
risks such as: "fear of poverty, health risk, occupational hazard, etc" [6].  
Croatian sociologist Rade Kalanj says that for philosophers, the concept of risk is "one 
of the fundamental components of human existence, while for the social sciences, it is 
an inevitable dimension of human action and social dynamics."47 Modern society is 
dynamic, with an accelerated pace of life in which changes are happening at lightning 
speed. These changes carry with them certain risks, so the growth of distrust in people 

                                                             
46 The thought the author heard in a conversation with a Japanese friend. 
47 Kalanj, 1994, according to Kovačević, 2013 [7]. 
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is higher because we live in a "globalized world" in which "our health, lives, and safety 
can be affected by people who are not in our immediate vicinity, but somewhere far 
away'' [7]. 
On the other hand, the English sociologist Anthony Giddens, in his work, Runaway 
World: How Globalization is Reshaping Our Lives, distinguishes between external and 
produced risks. Giddens points out that people have always faced external risks that 
had nothing to do with human action but came naturally, such as "drought, 
earthquakes, famine and stormy winds." On the other hand, according to the same 
author, modern society is increasingly faced with the risks that are the outcome of "our 
knowledge and technology to the influence of nature" and which are a direct 
"outcome" of our intervention in nature [9]. 
The development of industry and the progress of technology have changed the 
relationship between man and nature, more precisely, man towards nature. One of the 
most prominent and cited German sociologists, Ulrich Beck, in his work Risk Society: 
Towards a New Modernity, points out the following: "Confronting nature and society is 
a construct of the nineteenth century that served a dual purpose, to master nature and 
to ignore it" [10]. Beck further points out that nature was "subjugated and exploited at 
the end of the twentieth century" and that in that way, "from the external it became the 
internal, the phenomenon made from the given" [10]. With this attitude towards 
nature, man created the delusion "carried away by the idea of progress, believing in 
the power of science he thought that he could be the master of nature" [11]. In that 
creative euphoria, man endangered his survival by polluting water, air, and land, in 
addition to nature. As the great Njegos says, "a hard nut is a strange fruit, you won't 
break it, but you'll break your teeth," in this metaphor, the nut will represent nature 
whose temper is peculiar, unpredictable, which from time to time reminds us of all the 
power it possesses. While man, blinded by material values, underestimates that power 
or does not see it. 
Modern man as an egoistic being, to whom is materially values ahead of the spiritual 
ones, due to scientific and technological progress has become strengthened and gave 
itself the right to try to manage nature by changing its laws. But, as is usually the case, 
man has somehow lost control of technological progress that now acts as a "self-
contained, independent force before which man is as powerless as he was before the 
mysterious and unknown forces of nature" [11]. Here we come to the produced risks 
that Giddens talks about, which are consequences of human creativity. 
Little has been destroyed in nature, which we can say has nothing to do with people, 
because the humans interfered everywhere from "urbanization, industrial production, 
and pollution" through "large agricultural projects, construction of dams and 
hydroelectric plants," so to the nuclear program [9]. The consequence of these activities 
is the destruction of the environment. 
However, the produced risks do not only concern nature but also human health. So 
today, we encounter risks to our health: such as ultraviolet sunlight, then food that is 
harmful to health because pesticides and herbicides have become an integral part of 
agricultural production, also the use of various hormones and antibiotics in raising 
domestic animals. There is a great deal of debate about the harmfulness of genetically 
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modified food to human health, which is widely used in mass production and sales 
[9]. 
These examples clearly show the extent to which man has become alienated from the 
nature from which he originated and without which his existence has no meaning. 
Man is not even aware that by his actions, by escaping from nature, he disappears 
spiritually because for a man, "a natural space and a spiritual space; bodily movement 
is at the same time spiritual movement" [12]. Because what is a man without land, air, 
and water, just a brainwashed wreck chasing material wealth, spending enormous 
amounts of money on expensive cars, mobile phones, branded clothes, and various 
unnecessary things48 that are imposed on him by the propaganda of large companies. 
These companies bear a great deal of responsibility because of their arrogant actions, 
they are the direct culprits for what we are experiencing today. 
By escaping from nature, man created a new one for himself, a "surrogate of natural 
space" (Lj. Simonović), embodied in multimillion-dollar metropolises, shopping 
centers, sports halls, and stadiums, etc. In a letter from the Indian Chief of Seattle to 
the President of the USA, Pierce, from 1854, we can read the following: "Our way of 
life is different from yours. The red man's eyes hurt from looking at your cities. There 
is no quiet place in the white man's cities. No place to hear the unfurling of leaves in 
spring or the rustle of an insect's wings" [12]. Of course, the "white" man did not think 
of these words of the "red" man, because the "white" man is loyal to profit, and there 
is the biggest difference because the "red" man is unlike the "white" man loyal to 
nature. 
It seems that man's actions have forgotten the future, the offspring, those "who come 
after us" to whom he leaves "concrete landscapes and the chirping of plastic birds."49 
What kind of planet we leave to our descendants is a question that should worry every 
man today, because our actions can only confirm the words of Justin Popovic, who in 
his work, Philosophical Ruins said that: "our aging planet decided to end itself in a man, 
to end apocalyptic, anarchic and turbulent'' [13]. The most recent case of the produced 
risk, dangerous to human health, happened in 2020 when the world has hit by a 
coronavirus pandemic. The so-called COVID-19 has paralyzed almost every part of 
the planet, can rightly be considered the vastest risk of today, which it is. However, 
during the pandemic, on the 50th anniversary of Earth Day, Antonio Guterres, 
Secretary-General of the United Nations (UN), made an interesting statement, 
reminding that "although all eyes are on the Covid-19 pandemic, there is another 
deeper and more important situation - the ongoing ecological crisis of the planet'' [14]. 
The ecological crisis facing the planet is not the latest problem. It dates much longer. 
However, the paradox is in addition to so many discussions about climate change and 
the ecological crisis nowadays, the planet is still falling into the abyss. So that raises 

                                                             
48 Regarding man's dependence on material things, Andjelković points out the following: "Instead of being rich 

with the products he created himself, instead of being above things, man is enslaved by things." To prove and 

show his wealth, man has flooded himself and the earth with idols in front of which he worships lives for things 

and works for things "[11]. 
49 "Those who come after us" is a song by the rock group Atomsko Sklonište, whose lyrics the author used in this 

text. 
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doubts about the correctness and sincerity of the ecology fighters. Ecology today is 
politicized, whether we want to admit it or not. However, that should not be the case 
because the environmental problem concerns all people, not only the calculated 
political elites.  In this way, they gather an army of voters, promising them one in the 
election campaigns, and then do the exact opposite from what was promised by 
treading their own words that have no weight anyway. 
 

Economics and ecology 
 
Etymologically, economics and ecology share a common root word that has a 
completely different meaning today. And while ecology means household or home 
science, as we pointed out earlier, economics (Greek oikos+nomos) on the other hand, 
literally means household management. However, the question is how much the 
economy has remained loyal to that "household" spirit today because modern society 
is mainly a consumer society that does not care much about savings. That is the 
problem of these disciplines, which have allowed the wasteful character of man to 
destroy both modern society and nature. 
Economy and ecology are interconnected today. The produced risks that we talked 
about earlier, which have a negative impact on the environment and human health, 
are directly related to the economy. Natural resources have a special significance for 
each country when it comes to social production. They can contribute to an increasing 
amount of it through "the volume, quality, and configuration of land, flora, and fauna, 
ores and minerals, rivers, seas, lakes, etc" [15]. However, natural resources are limited 
and generally cannot be restored, such as ores, minerals, soil, etc. And therefore, one 
should be rational in their use. Here we come to the wasteful mentality of the modern 
man who is merging from economics to ecology. 
Namely, products such as genetically modified food, then products treated with 
pesticides and herbicides influence the economic growth of those companies that 
produce them and place them on the market. In the market, which is open, today there 
is a battle to extinction between various companies, which can only survive if they 
regularly launch their products and, of course, to the greatest extent possible than the 
competition. That means that quality replaced quantity, and today, we have hyper 
production in almost all segments of our society. In that hyper-production, man lost 
all sense of saving and indulged in wastefulness, satisfying his needs by buying mostly 
unnecessary material goods. So, with such an attitude, a person directly stands on the 
side of multinational corporations, creators of misfortune, moving away from nature. 
Modern economic doctrine, better known as neoliberalism, is an individualistic theory, 
which fully corresponds to today's "spirit of the times" (E. Moren). From its beginning, 
neoliberal ideology represented an opposite economic model from the centrally 
planned economy. They believed that economic liberty would primarily lead to 
political independence. However, freedom comes at a price. In this case, third world 
countries or the so-called. developing countries have sold their "souls to the devil." 
Namely, the Washington consensus tailored by the International Monetary Fund, the 
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World Bank, and others imposed on most countries. By accepting this document, 
developing countries have agreed to exploit their labor, land, and natural resources.  
Thus, neoliberal doctrine very quickly took on the role of "new imperialism" (D. 
Harvey), which "rests on the" cunning of the economy," in which the harsh laws of the 
market dominate and where the economy becomes politics" [16]. In such a cruel world, 
where Machiavellian principles rule at all levels, it is not possible to talk about 
humanism. Viewed from the side of a layman, they would ask: what does all this have 
to do with ecology? The answer is yes, very much it does have. 
Namely, since the neoliberal economic doctrine slowly began to conquer the world, 
starting from Latin America, through Great Britain and America, to Central and 
Southeast Europe, "the truth is simultaneously less sinister and far more dangerous." 
As Naomi Klein points out, because "an economic system that requires continuous 
growth, while at the same time trampling on almost all serious attempts to impose 
environmental regulations, creates a continuous series of disasters in its field'' [17]. 
Long since here, "Profit is more important than people" (N. Chomsky), so it shouldn't 
be surprising that the world is on the edge of catastrophe in that greed for as much 
profit as possible. Because by producing risk, various crises are occurring, both 
ecological and political-economic. 
Today, everything appears to be for sale. The dream of Milton Friedman, one of the 
creators of neoliberalism, seems to be finally coming true. Multinational corporations 
have become so great that they are more powerful than states, from which they extract 
enormous amounts of money by exploiting land, water, and other natural resources. 
We will look again at the letter of the Chief of Seattle who says that "rivers are our 
brothers, they quench our thirst, carry canoes, feed our children" and that it is, the  
rivers  are our brothers, and yours, and you must henceforth give the rivers the 
kindness you would give any brother" [12]. However, in the growing desire for wealth, 
man today forgot about brotherly love because, in that race for as much profit as 
possible, he became spiritually and morally crippled. And how can one provide love 
and goodness of words today? 
Instead, a man today decided to put the river in metal pipes to build mini-hydropower 
plants. In an interview for Radio Free Europe, the Dean of the Faculty of Forestry at 
the University of Belgrade, Ratko Ristic, pointed out one crucial thought: "Small 
hydropower plants - insignificant energy benefits and immeasurable environmental 
damage" [18]. The riverwatch.eu organization, which deals with the protection of 
rivers in Europe, has done a study for rivers in the Balkans, in which they point out 
that 113 endangered fish species live in this area. The study further showed that if the 
plan accomplishes, and hydropower plants are built in the Balkans according to it, of 
which 2,796 mini-hydropower plants are in the preparation stage, 188 are already 
under construction, with 1,004 already operating, "49 species of freshwater fish will 
face either with a loss of 50 to 100 percent or the threat of extinction. To make the 
paradox bigger, with the amendment of the Energy Law in 2013, it is the citizens in 
Serbia who, through monthly electricity bills, finance and subsidize private companies 
that build mini-hydropower plants. Until 2013, those costs have borne by the Electric 
Power Industry of Serbia [18].  
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When it comes to earth, we should also pay attention to the words of the Chief of 
Seattle, who points out "that our earth is our mother" that "what befalls the earth - 
befalls the sons of the earth," and if "we spit on the ground - we spit on ourselves," and 
that" the earth does not belong to man "but that" man belongs to the earth" [12]. 
However, modern man considers himself the master of the earth, that it was given to 
him by God and that he can do whatever he wants with it. That is why man today 
exploits the country and its resources in various ways, not realizing that one day it will 
come to an end and that those resources will disappear. The truth is that nothing lasts 
forever.  
Modern man is wrong if he believes that some miracle will happen and save him from 
the coming ecological catastrophe. Because money certainly won't.  
 

Conclusion 
 

Ecology is a matter that concerns all of us, every human being on the earth, regardless 
of what race, nationality, or ideology they belong to. Ecology is a global thing. To save 
our planet from catastrophe, we should take significant steps in its preservation. We 
can contribute to the preservation of the earth in various ways, either through activism 
through social movements or as individuals. Although the fight for ecology is a global 
thing, it should also be local, that the residents of cities and villages maintain the places 
where they live. Also, the fight for ecology at the local level can and must be led by 
educating the population.  
Less developed areas, whose population is less educated, must be familiar with 
substances that are harmful to our environment and health, and they must be 
explained the importance of recycling. Of course, all this is impossible to achieve 
without the help of the state and local governments, which should be more creative in 
promoting recycling. Thus, there should be a reconciliation of nature and society, 
because as Ulrich Beck points out: "nature can no longer be understood without 
society, and society can no longer be understood without nature" [10]. In the end, we 
can conclude the following: "the ecology of nature must be preceded by the ecology of 
the soul" (P. Andjelković). 
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THE ROLE OF CORPORATE SOCIAL RESPONSIBILITY IN 
DEVELOPING ENVIRONMENTAL AWARENESS AND 

CHANGING CONSUMER BEHAVIOR 

 
Doc. dr. sc. Marina Guzovski50 

 

Abstract 
 
The social responsibility of the company as well as the social responsibility of each 
individual is in undertaking activities that will protect and improve the welfare of 
society as a whole, their responsible behavior to protect the environment while 
meeting their own interests and needs. The task of marketing in this context is to raise 
awareness, increase interest, education, information as well as the impact on voluntary 
behavior change by consumers and members of society. 
 
The paper presents and analyzes the results of research on the impact of socially 
responsible business of individual companies and the application of socially 
responsible marketing on changing consumer habits, their environmental awareness, 
and adoption of good habits and the process of making a purchase decision. 
 
Key words: socially responsible business, socially responsible marketing, environmental 
awareness, green marketing, consumer behavior 
 

Introduction 
 
Corporate Social Responsibility (CSR) can be viewed from the aspect of positive 
impact on the environment and investment in technologies that do not harm the 
environment, building relationships with employees, impact on motivation and better 
working conditions in terms of health and more as well as impact on the local 
community and other stakeholders that ultimately results in higher productivity and 
the achievement of a competitive advantage. Through socially responsible business 
and business strategies, companies build image, identity, recognisability and 
differentiation in relation to the competition. Social marketing also plays an important 
role in promoting social responsibility, which seeks to “change disbelief, change  
opinions, attitudes, values and everything that has an impact on behaviour and will 
ultimately result in a positive change in behaviour for the benefit of society as a whole. 
This is exactly the most difficult marketing task because people are asked: to give up 
pleasure, to be uncomfortable, to give up aesthetics, to change their routine, to resist 
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the pressure of the environment, to spend more time, to spend more money, to hear 
bad news, to establish new habits, to give up old habits, to change a comfortable 
lifestyle, risk rejection, learn new skills and more. It is a real problem and there is a big 
difference in the fact that something tangible cannot be given, shown or promised to 
the user in return - especially in the short term ”[1]. 
Today's consumers want maximum value for money in terms of meeting their needs 
and desires, are more informed, exposed to a large number of products, a large number 
of suppliers, and are influenced by various marketing messages that affect the 
purchase decision process and more. More and more consumers encourage 
promotional messages to further educate about a particular social problem, which 
encourage them to change habits, environmental awareness and other activities that 
will achieve value and benefits for themselves, but also contribute to the betterment of 
society in which they live.  
Therefore, the paper presents and analyses the results of the research on how much 
the business practice of corporate social responsibility and the introduction of paper 
bags, biodegradable packaging, promotional messages and the concept of corporate 
social responsibility practice affected respondents in terms of changing habits, 
environmental awareness and the purchase decision process itself. 

 
Development of socially responsible business in the Republic of Croatia 
In the Republic of Croatia, this practice was taken more seriously in 2005 when the 
First National Agenda Conference was held with the aim of formulating priorities for 
the development of CSR through various forms of cooperation, projects, educational 
programs and implementation tools. Since 2006, the methodology for ranking the 
performance of the Social Responsibility Index, which awards prizes to the best 
Croatian companies in the field of socially responsible practices, has been applied by 
the Croatian Business Council for Sustainable Development (HR PSOR) and the 
Croatian Chamber of Commerce (HGK). The methodology was launched with the aim 
of further development, encouraging learning, rewarding in the widest possible circle 
of successful croatian companies. 
The competition is conducted every year in the last quarter of the year following the 
year for which the questionnaire is filled out. In accordance with the Guidelines for 
the implementation of the Corporate Social Responsibility Index project, companies 
are grouped into four categories: small companies, medium-sized companies, large 
companies and public companies, and the questions are grouped into seven main 
areas: 
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 Economic sustainability 

 Inclusion of socially responsible business in the business strategy 

 Responsible policies and practices in the work environment 

 Responsible environmental management policies and practices 

 Socially responsible business in market relations 

 Socially responsible relationships with the community 

 Responsible diversity and human rights policies. 
 

Table 1. The Winners of CSR Index awards by categories and areas for the period 
from 2020 to 2018 

Category / Area 2020. 2019. 2018. 

Large companies Valamar Riviera d.d. AD PLASTIK d.d. AD PLASTIK d.d. 

Medium-sized enterprises Regeneracija d.o.o. HiPP Croatia d.o.o. HiPP Croatia d.o.o. 

small businesses Hendal d.o.o. Media Val d.o.o. Media Val d.o.o. 

Public companies Hrvatska lutrija 
d.o.o. 

Odašiljači i veze 
d.o.o. 

EKO – MURVICA 
d.o.o. 

Socially responsible 
policies for the protection 
of children's rights 

Privredna banka 
Zagreb d.d. 

 
   

 

Responsible policies and 
practices in the work 
environment 

Heineken Hrvatska 
d.o.o. 

Heineken Hrvatska 
d.o.o. 

Ericsson Nikola Tesla 
d.d. 

Responsible 
environmental 
management policies and 
practices 

Muraplast d.o.o. Ericsson Nikola 
Tesla d.d. 

Heineken Hrvatska 
d.o.o. 

Socially responsible 
relationships with the 
community 

dvokut-ecro d.o.o. DVOKUT-ECRO 
d.o.o 

Dm-drogerie markt 
d.o.o. 

Socially responsible 
diversity and human 
rights policies 

AD Plastik d.d. INA – industrija 
nafte d.d. 

Valamar Riviera d.d. 

Source: author's processing according to the data on announced winners available at 
https://www.hrpsor.hr/indeks-dop-a/. 

 
The award can be realized in one area for two years in a row for the same company, 
while in the third year it is awarded to another company in accordance with the points 
earned. Participation in completing the questionnaire is on a voluntary basis of the 
company, but it is an excellent opportunity to promote business and communicate 
with business stakeholders, since participation can use elements of the visual identity 
of the Corporate Social Responsibility Index. 
 
Behaviour of socially responsible consumers 
 
“Consumer behaviour is an interactive relationship between cognition, feelings, 
behaviour and environment in which the behaviour takes place˝ [2]. A certain form of 
behaviour arises from needs and desires, ie motives, and motivation itself leads to a 

https://www.hrpsor.hr/indeks-dop-a/
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certain goal of realization and behaviour in certain circumstances. Ecological 
awareness in the broadest sense of human opinion is self-awareness of international 
action in nature and shaping the environment for the purpose of self-adaptation with 
as few negative consequences for the ecosystem as possible. Such a complex concept 
contains several dimensions: knowledge (objective, scientific and experiential in the 
environment), emotions (feelings for the living and non-living world as a value), 
readiness (for protection activity) and ethics (orientation knowledge, ie value system) 
[3].  
Various studies on consumer behaviour highlight a segment of consumers called 
LOHAS (Lifestyle of health and sustainability), which have a developed awareness of 
ecology, social responsibility, are focused on health, sustainability and more, and 
make purchasing decisions based on social and cultural values. They are described as 
highly educated people who adopt new products early (especially ecological ones), 
value environmental thinking and promote values related to the development of the 
community to which they belong [4]. Green consumers, their purchasing power as 
well as needs and desires are targeted markets and segment for socially responsible 
companies and promotion within green marketing to provide all information about 
their values and benefits not only for the individual but also for the community. All of 
these marketing communication activities aim to inform, persuade and remind about 
the benefits and values and influence the change of attitude or behaviour through 
appeals to the cognitive or affective part of the consumer's consciousness. The results 
of all these activities through a holistic approach are not visible in the short term but 
over a longer period of time since it is a matter of changing attitudes that are not easy 
to change, adopting some new habits, changing behaviour and the like. 
 
Through the concept of socially responsible business and the application of green 
marketing, companies differentiate their products and services in a competitive 
market, and it is through the green segment that they can gain a competitive advantage 
in both local and global markets and meet the needs and desires of their green 
consumers to those consumers who have not yet done so, or to raise awareness in them 
about environmental protection, health care and environmental sustainability [5]. 
 
Green marketing and socially responsible business 
 
Green marketing is a type of social, environmental marketing in which products, 
services and all marketing activities are designed and implemented taking into 
account the actions and impacts that may have on the environment and society as a 
whole [6]. The characteristics of green products are minimal harmful impact on the 
environment as well as on human health during its use and disposal. Organic products 
contain some of the characteristics: they are energy efficient, durable, often have low 
maintenance requirements, do not contain chemicals that can damage the ozone layer, 
do not produce toxic compounds and by-products, are often made from recycled 
materials or contents from renewable and sustainable sources, are obtained from local 
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producers and resources, and are biodegradable or easily reused in part or in whole 
[7]. 
Advertising and promotion of green products or green advertising emphasizes the 
benefits and values of products in terms of positive environmental impact or that they 
are created by those production processes that are sustainable, conserve resources or 
energy, and the success of the promotional campaign depends on the characteristics 
of the target segment and their preferences. The promotional messages themselves 
emphasize the issues of environmental protection, health care, global warming, how 
much just one small change in an individual's behaviour can affect society as a whole, 
saving energy, resources and looking to the future if irrational behaviours continue. 
Promotional campaigns will yield results if they are sincere, not misleading without 
excessive and false promises about the products as well as about the companies 
themselves, and they should emphasize whether they apply to the entire product, only 
packaging or some other element. 
Influence on emotions through appeals of emotionality, rationality, morality and 
ethical behaviour and social responsibility towards oneself and others influences 
changes in attitudes, but also behaviour in relation to key issues. Techniques of 
influencing the level of consumer engagement lie in strong propaganda appeals (ideas) 
that communicate the message strongly and in an original way by which the 
organization/products become recognizable for consumers and non-consumers. The 
basic task of a propaganda appeal, ie a propaganda topic or idea, is to direct the content 
of the propaganda message to the activation of one or more consumer motives. It is 
common to divide propaganda appeals into two groups: a positive appeal and a 
negative appeal. The positive appeal in principle highlights the benefit that the 
customer will achieve by using socially responsible products. In negative appeals, the 
emphasis is on harm, on the inconveniences that will be avoided by purchasing and 
using sustainable consumption products [8]. 
 

Research 
The results of research on the impact of socially responsible business of individual 
companies and the application of socially responsible marketing on changing 
consumer habits, their environmental awareness, adoption of good habits and the 
process of making a purchase decision conducted in the period from 15th of July to 31st 
of July 2021 are tabular and graphical followed by the interpretation of the results. The 
research was conducted through a random sample survey.  
The study involved 77 respondents, of which 64% were women and 36% were men. 
There were 25 participants (32%) between the ages of 20 and 30, 19 participants (25%) 
between ages of 31 and 40, 23 participants (30%) between the age of 41 and 50, and 10 
participants (13%) between the age of 51 and 60. No respondents aged 61 or older 
participated. Regarding the level of education, 21% of respondents have completed 
secondary education (SSS), 24% of respondents have completed higher education 
(university degree), 35% of respondents have a university degree (VSS), and 20% of 
respondents have a master's degree or doctorate (M.Sc. (Ph.D.). 75% of respondents 
are employed and 26% are unemployed. 
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In the continuation of the questionnaire, the respondents stated that they were affected 
by the introduction of paper bags in certain retail chains. 38% of respondents said that 
the introduction of paper bags encouraged them to use reusable bags and durable bags 
more, 31% of respondents changed their habits because it affects the well-being of the 
community, 19% of respondents said they were led to think about environmental 
protection, and for 12% of respondents it is none of the above. The structure of 
responses is shown in Figure 1. 
 

 
Figure 1. Influence on consumer behaviour by introducing paper bags in retail chains 
 
Also, in the retail chains in the fruit and vegetable departments, the possibility of 
choosing the use of disposable plastic bags as well as bags that are charged at an 
average of 0.30 HRK / piece, and which are less harmful to the environment, has been 
introduced. In the continuation of the survey questionnaire, the respondents answered 
which bags they use. 20% of respondents use only disposable bags, 23% of respondents 
use only bio bags, 30% of respondents use disposable bags more because bio bags are 
charged, and 27% of respondents combine both bags depending on the number of 
items when buying. The structure of the answers is shown in Figure 2. 
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Figure 2. Consumer choice when packing in disposable or bio bags 

The next question in the survey questionnaire related to the purchase of products in 
recycled packaging or in biodegradable packaging. 23% of respondents buy such 
products, 21% of them sometimes, depending on the product, 29% of respondents said 
that it does not matter to them, and only 10% of respondents in cases where the 
product is more favourable (special) or the same price. The structure of the answers is 
shown in Figure 3. 
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Figure 3. Product selection when buying products in recycled or biodegradable 
packaging 

In the continuation of the questionnaire, the respondents stated how they were 
influenced by the social responsibility of the company and what they were motivated 
by certain activities. The structure of responses is shown in Figure 4. 

 
Figure 4. The impact of corporate social responsibility on consumer behaviour 

 
CONCLUSION 

 

Corporate social responsibility as a business concept is an opportunity for 
differentiation as well as positioning of business entities, conquering new markets 
with an impact on changes in society as a whole and a better quality of life. In its 
broadest sense, corporate social responsibility refers to the impact of companies on 
society and the role of the economy in sustainable development [9]. The research 
shows that the activities of corporate social responsibility affect the behaviour of 
consumers and changing habits as well as environmental awareness. The introduction 
of paper bags as one of the activities of business entities has encouraged consumers to 
use reusable bags and durable bags as well as to think about environmental protection. 
In cases of using biodegradable bags when buying fruits and vegetables, only 23% of 
respondents use only bio bags. Other respondents considering that bio bags are 
charged use either disposable or combine both bags. When it comes to products that 
are in recycled or biodegradable packaging, 23% of respondents buy these products, 
and the rest depending on the situation, while 29% of respondents say that they do not 
care. 
Business activities of the company in terms of social responsibility affect consumer 
behaviour because they encourage thinking and making decisions about buying 
products that do not have a harmful impact on the environment or are less harmful to 
health and the environment, affect educating and informing consumers about the 
benefits and values of changing habits and activities in which the individual himself 
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can contribute to the betterment of his environment, and the initiator of these changes 
are business entities. 
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PERCEPTIONS AND ATTITUDES ON ORNAMENTAL FEATURES 
AND THE USE OF SELECTED ROSE CULTIVARS 

 
Boris Dorbić51; Marija Tarle1; Željko Španjol 52 

 

Abstract 
 

Roses are counted as one of the most beautiful and the most 
beloved plants with large number of cultivars. The hybrid Tea-
Roses that are selected as the subject of this research are used for pruning and they are 
widespread on the landscape. Floribunda, as the second studied group are branched, 
containing more flowers in the bouquet and they are lower in growth than the Tea-
Roses. With the use of a survey questionnaire, the goal of the research was to 
investigate the perception and attitudes of respondents on ornamental characteristics, 
and also on the application of the selected rose cultivars (the hybrid Tea-Roses and 
Floribunda Roses). 
Results have shown that the respondents in terms of ornamental characteristics have 
assigned the highest scores to the rose cultivar Alec’s Red (4,54), and that they only 
slightly more favoured Floribunda than Tea-Roses. With the preferences of colours of 
offered cultivars, the respondents mostly preferred warm, red tones colours. With the 
regards of the attractiveness of roses in the garden and in public landscapes, the 
average scores divided by the groups are nearly equal, while for the attractivity of a 
pink pruning cultivar Pink Parfait was awarded with the best scores. For the purpose 
of cultivation and care with regards to the both of the groups, the respondents 
perceived them as moderately difficult.      
 
Key words: perceptions, attitudes, cultivars, roses, ornamental characteristics, use.  
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INTRODUCTION 
  
From the ancient times, rose has been considered as one of the most beautiful 
plants. Its history is associated with numerous legends, dormant beauties and knights, 
various myths and oral and written tradition. As an ornamental plant it has been used 
since the 7th century. Thus Rogin (1998) states that lot of books on roses date from the 
area of ancient Persia, Egypt, ancient Greece, and also Rome. Roses belong to the 
genus Rosa i.e., to the dicotyledon family Rosaceae. Today exist about two hundred 
species and more than a thousand hybrids (Ivančić, 2002). 
By means of careful selection over a number of years it has been created new types 
and forms of bloom and growth of roses, such as tea roses, polyantha roses, floribunda, 
grandiflora and mini roses. According to the type of growth, it can be distinguished 
bushy roses and climbers (Bauer-Mikić, 2004). This type is also an unavoidable 
element of a country garden, regardless of the style of landscaping. It fits well into the 
refined country style, romantic gardens, parks, etc., whether is it on the Mediterranean 
or on the continent (Dorbić et al., 2014). Roses are often used on public landscapes due 
to their long time of flowering (Avdić, 2016). 
At the beginning of the 20th century, there have been a more intensive production of 
roses, when technique of budding seedlings on the wild rose seed was used 
(Kovačević, 2017). Roses are mostly grown for cut flowers in enclosed, protected areas 
(such as greenhouses and glasshouses). For the optimal growth, a number of different 
conditions should be provided that consequently lead to a higher production cost 
(Kantoci, 2007). 
When buying roses, attention must be paid when observing the habitus of the plant, 
its height and lushness, health condition, fragrance, durability of the flower colour 
exposed to the strong sunlight and the number of blooms (Cvjetković, 2008). 
Waliczek (2018) in some of his research investigate current and future market 
preferences for roses, and he found that respondents preferred roses that were 
resistant to various diseases, with fragrant, abundant red flowers. The ideal height of 
their preferred rose bushes was in proportion from the heigh of human waist to the 
shoulder height. In his study he stated that preferences vary within target groups and 
the marketing can be adjusted on the grounds of demographic data. 
For more than fifty years, hybrid tea roses have played the role of the most common 
rose in cultivation, and they are abounded in various forms of habitus and frequency 
of flowering (Rogin, 1998). Roses bloom up to five times a year, which is largely 
dependent on weather conditions, and they require considerable attention during 
cultivation. They are most often used as cut flowers. They are rightly considered as the 
queen of roses thanks to the harmonious flowers found on the long stems. Every year 
there are more and more new varieties among tea roses. Some of the most famous are: 
Virgo, Super Star, Dolce Vita, Lara, Silva, Ave Maria, Gloria Dei and others (Rogin, 
1998). 
The second group of cultivated roses are floribundas that do not possess the size, 
beauty and scent of hybrid tea roses flowers, but compared to hybrid tea roses they 
bloom continuously during summer and autumn. Floribunda flower bouquets give 
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the bush much more fullness and colour than hybrid tea roses. They are more resistant 
to cold and easier to maintain (Rogin, 1998). Hybrid tea roses and floribundas are 
sensitive to pests, which creates problems during production and application (Balaj, 
2019). The aim of this study was to investigate perceptions and attitudes about 
ornamental characteristics and application of individual rose cultivars (groups of 
hybrid tea roses and floribunda).  

DESCRIPTION OF SELECTED ROSE CULTIVARS WITHIN GROUPS 

Hybrid tea group 

ALEC'S RED 
This cultivar is extremely popular in England, where it originated. It is about 60 cm 
tall, with healthy and lush growth. The flower stems are strong and possess abundant 
large flowers. The flowers (with 45 petals) are bright red in colour and extremely 
fragrant. They are resistant to rain and retain their colour well. It is suitable for the 
form of tall stems and planting in groups or solitary (Rogin, 1998).  

  

FREEDOM 
The flowers of this cultivar are of yellow intense colour (with 30 petals), they do not 
fade over time and fall off neatly. The leaves are bright green and abundant. The 
cultivar is resistant to diseases, with healthy and lush habitus. Although it was 
expected to achieve great popularity during the 1990s, it did not achieve it regardless 
of its characteristics (Hessayon, 2001).  

  

LOVELY LADY 
This pink coloured rose can be very easily found in the offer precisely because of the 
virtues it possesses. The flowers (with 35 petals) are large and fragrant (red-
pink). They are harmonious and have a high centre. Its stems are strong and the leaves 
are large and numerous. This rose is healthy looking and disease resistant so it is used 
for flower beds (Hessayon, 2001). 

  

POLAR STAR 
The Polar Star cultivar was named as Rose of the year in 1985 and has been considered 
the best introduced hybrid tea rose for years. It’s flowers (with 35 petals) are 
large, white, and mildly fragrant. They have high centres and are abundantly formed 
on large stems. Shrubs are lush, higher than average, and erectly branched (Hessayon, 
2001).  

Floribunde group 

EVELYN FISON 
It is one of the oldest floribundas of the bright red colour that are still considered as 
the best choice for flower beds and display. It is resistant to strong sun and heavy rain 
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that cannot destroy its flowers. The flowers (with 30 petals) are fragrant and medium 
in size, and grow abundantly in large and beautifully shaped bouquets. The amount 
of dark green leaves is sometimes deficient (Hessayon, 2001). 

  

AMBER QUEEN 

The habitat of this cultivar is compact and harmonious. The flowers contain many 
petals (40). They are large, fragrant and amber in colour. The flowers are especially 
open and resemble the shape of a bowl. Amber Queen is popular for its abundant 
flowering, and the many large leaves that make it great for flower beds. It was 
proclaimed as the The Rose of the Year in 1984 (Hessayon, 2001). 

  

PINK PARFAIT 

This is a floribunda that was grown in America, and offers a combination of pink and 
yellowish-white colours in varying amounts. It is a great choice for beds or 
borders. Although its height is variable, it is medium-high rose. Flowering is 
extremely abundant and it’s especially suitable for tall stems and smaller groups. The 
flowers are mildly fragrant and resistant to rain (with 22 petals), while the stems are 
almost without thorns (Rogin, 1998). 

 

ICEBERG 
It’s the most famous white floribunda, whose pink buds open into white flat flowers 
(with 25 petals), with an exceptional amount and continuity of flowering. It needs 
enough space and pruning to grow so that the flowers can cover the whole plant. It is 
sometimes susceptible to diseases (Hessayon, 2001). 

MATERIALS AND METHODS 

In order to implement the goal of this research, a survey was conducted on a sample 
of 50 respondents: 19 man and 31 women. More than 70% of respondents (38) live in 
the town of Knin or its surroundings, 7 in Šibenik, and 5 in other places. With regard 
to the age structure of the sample, 8 were younger than 20 years of age, 15 of them 
were 20 to 30 years old, 30 to 40 (14), 40 to 50 (10), and 2 respondents were between 40 
and 50 years of age. Only 1 respondent was older than 60 years. In terms of the level 
of education, secondary education has prevailed, for as many as 36 of the respondents, 
while 5 respondents were highly educated and there were 9 respondents with finished 
primary school. The survey was conducted during April of 2019, with respondents 
that were independently completing questionnaires. In order to give more precise 
answers, they were also presented with the colour photographs of individual roses 
and their habitats.  

For the purpose of statistical making, a five-point scale with values from 1 to 5 was 
used. Data processing was performed on the basis of calculations of the arithmetic 
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means. Statistical data processing was created using the SPSS 16 for the Windows 
interface. 

RESULTS 
  

After statistical data processing, arithmetic means were obtained, and for each 
question they are listed in the table. 

Table 1. Perceptions and attitudes on ornamental characteristics and application of 
individual rose cultivars (according to Tarle, 2019). 

  GROUPS HYBRID TEA ROSES 

Arithmetic mean 

FLORIBUNDA 

Arithmetic mean 

Ordinal 
number 

QUESTIONS 1 2 3 4 5 6 7 8 

1 Evaluate the 
decorative 
characteristics of the 
flower of this rose 

4,54 3,24 4,14 3,42 3,48 4,42 3,34 4,44 

2 Express your own 
opinion about the 
colour of the flower 
(1-strongly dislike; 5- 
strongly like) 

4,54 3,22 4,10 3,42 3,50 4,28 3,20 4,46 

3 Evaluate the 
attractiveness of 
using of this rose 
cultivar in your own 
garden 

4,30 2,84 3,74 3,08 2,96 4,02 3,08 4,10 

4 Evaluate the 
attractiveness when 
applying this rose 
cultivar on public 
green areas 

4,06 3,10 3,84 3,46 3,22 3,84 3,40 4,10 

5 Express your opinion 
on the difficulty of 
growing and 
maintaining of this 
rose in the garden (1-
extremely difficult; 5-
easy) 

3,60 3,22 3,32 3,14 3,12 3,48 3,18 3,22 

6 Express your opinion 
on the difficulty of 
growing and 
maintaining of this 
rose on public 

2,84 2,80 2,80 2,72 2,74 3,06 2,76 2,92 
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landscapes (1-
extremely difficult; 5-
easy) 

7 Evaluate the 
attractiveness of 
using this rose 
cultivar as cut 
flowers 

4,28 3,74 4,22 3,92 3,84 4,18 3,82 4,30 

  

Legend: 

Roses: 1.Alec's Red; 2. Freedom; 3. Lovely Lady; 4. Polar Star; 5. Evelyn Fison; 6. Amber Queen; 7. 
Iceberg; 8. Pink Parfait. 

  

In terms of the perception of ornamental characteristics (Table 1), respondents gave 
the highest scores to the following rose cultivars: Alec’s Red (tea rose) (4,54), Pink 
Parfait (4,44) and Amber Queen (4,42) (floribunda). From the point of view of average 
ratings by groups, they only slightly prefer floribundas (3,92) than tea roses (3,83). In 
terms of colour preferences, the highest marks were given to cultivars Alec's Red (red) 
(4,54), Pink Parfait (pink) (4,46) and Amber Queen (yellow) (4,28). Respondents mostly 
preferred red, warm tones colours. 

From the point of view of the attractiveness of the use of these cultivars in the garden, 
the following roses received the highest marks: Alec's Red (4,30), Pink Parfait (4,10) 
and Amber Queen (4,02), and the three best rated rose cultivars judged by their 
attractiveness when used on green areas are: Pink Parfait (4,10), Alec’s Red (4,06) and 
Lovely Lady (3,84). In the case of the given average grades by groups of preferences, 
they are almost equal (perceived application in the garden and in public urban 
areas). Respondents awarded the following roses the highest marks for the 
attractiveness of cultivars for cutting: Pink Parfait (pink) (4,30), Alec's Red (red) (4,28) 
and Lovely Lady (pink) (4,22). Breeding and maintenance are perceived as moderately 
difficult. 

CONCLUSION 

The results of the research showed that in terms of ornamental characteristics, the 
respondents best perceive the cultivar of the hybrid tea rose Alec's Red (4,54); in this 
context they prefer floribundas more than hybrid tea roses. By means of colour 
preferences, respondents mostly prefer warm colours of red tones. When considering 
the attractiveness of roses in the garden and on public landscapes, the average scores 
by groups are almost equal. In terms of attractiveness of cultivars for cutting, the best 
marks were awarded to the pink coloured cultivar Pink Parfait. In the end, the 
cultivation as well as the maintenance of both groups of roses were perceived by the 
respondents as moderately difficult. This research can be practically used in order to 
plant production, sales and application in landscape architecture.  
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DECISION-MAKING ANALYSIS IN FORMING AN INVESTMENT 

PLAN FROM THE ASPECT OF WORKER AND POPULATION 

HEALTH SAFETY 

Aleksandra Kovačević53 

Abstract 

 

Population health is one of the most important segments of the social community. 
Only a healthy population can be part of a healthy collective. Investing in your 
employees in the future will be part of every investment plan. Given that injuries are 
increasingly occurring in the workplace, it is necessary to reduce them to a minimum 
and thus create a healthy business environment. It is necessary to perform a risk 
analysis as well as an analysis of the number of injuries that occurred in a certain 
period of time. Additional employee training needs to be conducted continuously. 

 Keywords: employee safety, decision analysis, efficiency, knowledge, human resources, 
planning 

INTRODUCTION 

Modern society is based on modern technology, knowledge and new management 

theories. The application of new technologies has greatly helped to improve the 

quality of human action in many areas. Companies are increasingly attaching 

importance to quality. In order to fully achieve the quality system, it is necessary to 

clearly and precisely define the goals and strategies that guide the company. The 

adoption of new knowledge and skills, as well as the use of new ideas, represent a 

pillar of modern economic trends. It is very important for the progress of society and 

economy both in the world and in our country today, the development of the economy 

and the entire management system. It is believed that education, improvement of 

knowledge are not only the wishes of employees but also needs. Education helps not 

only individuals but also the wider community. Development at the global level 

requires constant improvement within the organization. 

 

The focus is on internal employee training. Employee education becomes an integral 

part of the management organization. Knowledge management is a significant source 

of competitive strength of organizations, from which derive numerous business 

benefits. It should also be borne in mind that most knowledge is specific. Knowledge 

is usually created for a specific use [1]. In other words, certain knowledge is valuable 
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only in certain situations at a certain time. This fact can be related to the stretching to 

be the first and at the same time the best in the field of one's activity. Therefore, it does 

not make much sense to include it in a specific segment of the knowledge management 

system, because it would be irrelevant for most people outside a certain unit or if it 

does not perform a certain function. 

 

The role of human resources in the business of the company has an extremely 

important role. The staff that has adequate knowledge for the realization of work tasks 

operates more successfully in relation to companies that have inadequately trained 

staff. As the years passed, so did the concept of human resources. If long-term business 

excellence is to be achieved, competitive transfer in the market must also be achieved. 

Trainings organized by the company and possible internal progress including job 

satisfaction are part of the concept of human resource management [2]. 

 

THE IMPORTANCE OF APPLYING THE CONCEPT OF KNOWLEDGE 

MANAGEMENT IN MODERN BUSINESS 

There are two types of knowledge, explicit knowledge that can be expressed in formal 

language and exchanged between individuals, and can be used by anyone to whom it 

is available; and implicit knowledge that represents personal knowledge. It is personal 

and is expressed through the individual experience and abilities of individuals. It 

includes skills and intangible factors of creativity, innovation, personal beliefs, 

perspectives and values [3]. Organizational theory has paid some attention to the 

analysis of the efficiency of various organizational mechanisms of transfer, such as 

rotations of managers and employees, meetings, joint trainings, modern 

communication mechanisms - Internet, e-mail and telecommunication technologies, 

and building a common vision and value system. [4]. The results of these researches 

indicate that the success of knowledge transfer depends on the established harmony 

between the type of knowledge that needs to be transferred, the mechanisms used for 

that purpose and the characteristics of the subjects between which the knowledge 

transfer takes place. However, the research conducted by Kostova pointed out the 

importance of respecting the differences that exist between the countries to which the 

organizations between which knowledge transfer takes place belong. 

Investing effort in the careful selection of workers does not in itself guarantee that they 

will be effective. Even workers with high potential for training cannot do their job if 

they do not know what they are doing and how to do it [5]. If they want to achieve a 

competitive advantage in the market, it is necessary to constantly invest in employees 

to improve their skills. This is also discussed by Aino Chianto and colleagues who 

conducted a study in which they observed whether the productivity of workers 

working on knowledge is crucial, not only for organizational innovation and 

competitiveness, but also for sustainable development. The results also show that the 
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creation and use of knowledge have a positive and statistically significant effect on 

worker productivity. However, knowledge sharing does not have a statistically 

significant impact on the productivity of knowledge workers. Demographic factors 

(gender, managerial position and formal level of education) do not significantly reduce 

the statistically significant relationship between knowledge management and worker 

productivity [6]. 

QUALITY OF KNOWLEDGE OF EMPLOYEES IN THE POST-INDUSTRIAL AGE 

The development of science and high technology became the basic features of the post-

industrial age. Priority is given to those technologies that are based on science, 

knowledge, information, and save human resources, raw materials and the 

environment. In the middle of the 20th century, the European colonial system 

collapsed, and at the end of that century, the socialist countries switched to a market 

economy. The analysis of the literature showed that the change of the economy and 

the world market from the industrial age to the post-industrial one led to fundamental 

changes in human lives and thus within the human mind. While the industrial age 

required a rational, hierarchical form of organization and respect for authorities, in a 

post-industrial economy dominated by services, information processes and 

communication became much more important. Domestic, small and medium 

enterprises still do not sufficiently apply the quality management system, which 

significantly affects their competitiveness both on the domestic and international 

markets. Namely, the managers of these companies, mostly due to their lack of 

information, are not interested in investing in the implementation of ISO 9000: 2000 

because they believe that they do not need it yet [7]. 

 

CLASSICAL THEORIES OF DECISION MAKING 

 

ALTERNATIVE POSSIBLE CIRCUMSTANCES 

A1 S1 S2 S3 S4 Sn 

A2 E11 S21   S1n 
A3 E21 S22   S2n 

A4 E31 S23    

An em     

Table 1. Efficiency matrix 

Table 1 provides an efficiency matrix showing alternatives or strategies and possible 

circumstances. Actually the choice of a particular action in the given circumstances. 

In the example shown, the matrix shows the implementation of the investment plan 

for employee education. The company does not know exactly how much demand 
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there is for these seminars on the market, but it makes an assumption on the basis of 

which it forms a matrix. 

The number of actions represents the number of seminars shown in the table and the 

number of possible demands for the same seminars. 

The company plan includes the organization of seminars at the annual new in the 

interval of 55 to 70 seminars. 

 

Table 2. payments (effects) 

C represents the cost in this case is the price paid by the company for the certification 
of one employee 

C is in our case 25,000 nj 

T represents the amount that a certified employee can claim after completing a single 
employee certification course. In our case, 35,000 nj, which means that they will make 
a profit of 10,000 dinars after the certification of one employee. 

R represents a sale, in fact R means an action or discount that can be realized in this 
case, certified employees will offer their services to other companies in the winter at a 
lower price of 15%, which will amount to 30,000 nj. 

e represents the effect achieved. 

 

e11= (C-T) ∙ a1 = (35000-25000) ∙ 50 = 500 000 
e22 = (C-T) ∙ a2 = 10 000 ∙ 55 = 550 000 
e33 = (C-T) ∙ a3 = 10 000 ∙ 60 = 600 000 
e44 = (C-T) ∙ a4 = 10 000 ∙ 65 = 650 000 
e55 = (C-T) ∙ a5 = 10 000 ∙ 70 = 700 000 
 
e21=(C-T) ∙ S1 – (T-R) ∙ (a2-S1) = (35000-25000) ∙ 50- (25000-30000) ∙ (55-50)  
      = 10 000 ∙ 50 + 5000 ∙ 5 = 500 000 + 25 000 = 525 000 

 State 

Action S1=50 S2=55 S3=60 S4=65 S5=70 

a1=50 e11=500 000 500 000 500 000 500 000 500 000 

a2=55 e21=525 000 550 000 550 000 550 000 550 000 

a3=60 e31=550 000 575 000 600 000 600 000 600 000 

a4=65 e41=575 000 600 000 625 000 650 000 650 000 

a5=70 e51=600 000 625 000 650 000 e54= 675 000 700 000 

MAX 600 000 625 000 650 000 675 000 700 000 



 
 

335 
 

e31 = (C-T) ∙ S1 – (T-R) ∙ (a3-S1) = (35000-25000) ∙ 50 – (25000-30000) ∙ (60-50) 
       = 10 000 ∙ 50 + 5000 ∙ 10 = 500 000 + 50 000 = 550 000 
e41= (C-T) ∙ S1 – (T-R) ∙ (a4-S1) = 500 000 – (-5000) ∙ (65-50) 
      = 500 000+5000∙15 = 500 000 + 75 000 = 575 000 
e51= (C-T) ∙ S1 – (T-R) ∙ (a5-S1) = 500 000- (-5000) ∙ (70-50) 
      = 500 000 + 5000 ∙ 20 = 500 000 + 100 000 = 600 000 
 
e32=(C-T) ∙ S2 – (T-R) ∙ (a3-S2) = 10 000 ∙ 55 – (-5000) ∙ (60-55)  
      = 550 000 + 5000 ∙ 5 = 550 000 + 25 000 = 575 000   
e42=(C-T) ∙ S2 – (T-R) ∙ (a4-S2) = 550 000 – (-5000) ∙ (65-55) 
      = 550 000 + 5000 ∙ 10 = 550 000 + 50 000 = 600 000 
e52=(C-T) ∙ S2 – (T-R) ∙ (a5-S2) = 550 000 – (-5000) ∙ (70-55) 
      = 550 000 + 5000 ∙ 15 = 550 000 + 75 000 = 625 000 
 
e43=(C-T) ∙ S3 – (T-R) ∙ (a4-S3) = 10 000 ∙ 60 – (-5000) ∙ (65-60) 
      = 600 000 + 5000 ∙ 5 = 600 000 + 25 000 = 625 000 
e53=(C-T) ∙ S3 – (T-R) ∙ (a5-S3) = 10 000 ∙ 60 – (-5000) ∙ (70-60) 
      = 600 000 + 5000 ∙ 10 = 600 000 + 50 000 = 650 000 
 
e54=(C-T) ∙ S4 – (T-R) ∙ (a5-S4) = 10 000 ∙ 65 – (-5000) ∙ (70-65) 
      = 650 000 + 5000 ∙ 5 = 650 000 + 25 000 = 675 000 
 

In this part, the achieved effects for the organization are calculated: 
1. 50 seminars per year 
2. 55 seminars per year 
3. 60 seminars per year 
4. 65 seminars per year 
5. 70 seminars per year 
 

Table 3. Table of regrets 
 
Regret is a lost profit due to not choosing the best action in the case of playing a certain 
situation. The following table presents a table of regrets 
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Conditions 
Shares S1 = 50 S2 = 55 S3 = 60 S4 = 65 S5 = 70 
a1 = 50 100 000 125 000 150 000 175 000 200 000 
a2 = 55 75 000 75 000 100 000 125 000 150 000 
a3 = 60 50 000 50 000 50 000 75 000 100 000 
a4 = 65 25 000 25 000 25 000 25 000 50 000 
a5 = 70 0 0 0 0 0 
MAX 100 000 125 000 150 000 175 000 200 000 
   
F11 = max ei - e11 = 600,000 - 500,000 = 100,000 
F21 = max ei - e21 = 600,000 - 525,000 = 75,000 
 
In a specific example, if the e11 effect is achieved, the profit of 100.00 dinars will be lost 
If the e21 effect is achieved, the company loses a profit of 75.00 dinars 
 
MAXMIN (from the payment table): 
 

Action Min. profit  Selection max 

a1 500 000  

a2 525 000  

a3 550 000  

a4 575 000  

a5 600 000 600 000 

 

Table 4. MAXMIN 
MAXIMA's criterion is also called the criterion of pessimism. The essence is the 
following: for each alternative, the most unfavorable consequence is sought in the 
effect table, and then the action with the worst consequence is most favorable. 
Therefore, an action with a maximum minimum effect (per share) is adopted. In this 
case it is action a5. 
MINIMAX (from the regret table): 
 
The MINIMAX criterion is also called the regret criterion or Savage criterion. The 
essence is the following: for each alternative, the maximum regret is requested in the 

 State 

Action S1=50 S2=55 S3=60 S4=65 S5=70 

a1=50 100 000 125 000 150 000 175 000 200 000 

a2=55 75 000 75 000 100 000 125 000 150 000 

a3=60 50 000 50 000 50 000 75 000 100 000 

a4=65 25 000 25 000 25 000 25 000 50 000 

a5=70 0 0 0 0 0 

MAX 100 000 125 000 150 000 175 000 200 000 
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regret table, and then the action with the maximum regret is the smallest. Therefore, 
an action with a minimum maximum regret (per share) is adopted. 
 

Action Max. regrets Selection min. 

a1 200 000  

a2 150 000  

a3 100 000  

a4 50 000  

a5 0 0 

 

Table 5. MAXMIN 
 

In this case, it turns out that it is action a5. 
 

Action Expected profit Selection max 

a1 600 000  

a2 655 000 655 000 

a3 585 000  

a4 620 000  

a5 650 000  

 

Tabela 6. LAPLACE 
 
From this table it can be concluded that the best choice is the second year of the project 
where 55 seminars will be held over the course of a year. After the bill, it can be seen 
that the biggest profit is made here.  
 

P1 = 1/5 ∙ (6∙ 500 000) = 1/5 ∙ 3 000 000 = 600 000 
P2 = 1/5 ∙ (525 000 + (5 ∙ 550 000)) = 1/5 ∙ (525 000 + 2 750 000) 
     =1/5 ∙ 3 275 000 = 655 000 
P3 = 1/5 ∙ (550 000 + 575 000 + (3 ∙ 600 000) = 1/5 ∙ (1 125 000 + 1 800 000) 
     = 1/5 ∙ 2 925 000 = 585 000 
P4 = 1/5 ∙ (575 000 + 600 000 + 625 000 + 650 000 + 650 000)  
     = 1/5 ∙ 3 100 000 = 620 000 
P5 = 1/5 ∙ (600 000 + 625 000 + 650 000 + 675 000 + 700 000) 
     = 1/5 ∙ 3 250 000 = 650 000 
 

CONCLUSION 
 
Awareness of the need for knowledge and the two previous facts point to greater trust 
with respect between people who are referred to each other through the processes, 
functions and sectors of which they are members. Through well-designed strategies 
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and trainings, employees will develop a strong and stronger connection with the 
company, they will feel valued because they invest in them and their values of 
organizational commitment will be at a higher level. Increased investment in quality 
employee education will increase is considered to be value, so clear communication is 
extremely important for business, especially in multinational companies. It is for these 
reasons that quality management is extremely important because leaders must 
recognize this need of employees and provide them with adequate support for 
additional training. Through well-designed strategies and trainings, employees will 
develop a strong and stronger connection with the company, they will feel valued 
because they invest in them and their values of organizational commitment will be at 
a higher level. Increased investment in quality education of employees will increase 
the value of the company. It is considered that the best year in which the payback of 
the investment and the reduction of injuries at work will be the second year of the 
project. The most optimal number of seminars that need to be held in one year in order 
to achieve profitability is 55. 
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WATER PROTECTION AS A CONDITION FOR PRESERVATION 
AND IMPROVEMENT OF THE ENVIRONMENT AND 

POPULATION HEALTH 

 
Vanda Božić54; Dragan Bataveljić 55 

 

Abstract 
 
Protection and use of water as a good of general interest, use and management of 
water, conditions and manner of performing water management activities, 
organization and financing of water management activities are regulated by legal 
regulations. In the paper, the authors give a comparative overview of water protection 
in Croatia and Serbia and point out possible improvements in their protection and 
preservation. Water can be used in a way that does not endanger the natural properties 
of water, does not endanger human life and health, does not endanger flora and fauna, 
natural values and immovable cultural property. The water of natural watercourses, 
natural lakes, natural springs, public wells and public fountains can be used by 
everyone, under equal conditions to meet the needs of life. Water must be used 
rationally and economically, and the use of water to supply the population with 
drinking water, sanitary needs and watering livestock takes precedence over the use 
of water for other purposes. Protection of waters from pollution is carried out in order 
to enable their harmless and undisturbed use, protection of human health, fauna and 
flora and environmental protection. Protection is implemented by prohibiting, 
restricting and preventing the introduction of hazardous and harmful substances into 
water, prescribing and taking other measures to preserve and improve water quality. 
During the XX century, due to the rapid technological development, there was a great 
pollution of water resources, which increased the demand for these natural resources. 
That is why, so far, from the middle of the last century until today, over 500 local wars  
 
have been fought in the world to provide this resource. The century in which we live 
will only show how important water is for preserving the health of the population and 
national security. 
 

Key words: water, health and environmental protection, legal regulations, national security, 
water management facilities, water regime. 
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INTRODUCTION 
 

Water is a common good that enjoys special protection both in quantity and 
quality. Every human being has the right to water and drainage because water is 
necessary for the life of all living beings. The right to water and drainage implies the 
right of every human being to the availability of water, to possible access to water, to 
the accessibility of water, to the acceptability of water and to the quality of water.56 
Unfortunately, even today, as many as 57 million people still do not have running 
water at home, 21 million people still do not have access to basic drinking water 
services, 36 million people do not have access to sewerage and drainage, and live in 
unsafe, common or unsustainable sanitation.57  

People also need water in performing agricultural and other economic and 
business activities. According to the activities, the main water users in Europe are the 
energy sector (44%), agriculture (24%), public water supply (21%) and the industrial 
and service sector (11%), provided that their demand for water is considered to grow 
more and more.58 At the EU level, the water sector directly includes 9,000 small and 
medium-sized enterprises and almost 600,000 jobs in water supply alone, and is rightly 
considered a key factor in the sustainable development of the European economy.59 
Such a water policy system needs an efficient, transparent and harmonized legal 
framework. 

The United Nations states that the human right to water and drainage means 
and gives the right to all people to have physically available safe water and good 
quality water that is affordable to everyone, when it comes to personal consumption 
and household water consumption, provided that the water bill should not amount to 
more than 3% of household income.60 

The authors point out the international legal framework for water protection 
with special reference to the national legislation of the Republic of Croatia and the 

                                                             
56 Item B. European Parliament Resolution of 8 September 2015 on monitoring the European Citizens' 
Initiative Right2Water (2014/2239 (INI)) (2017 / C 316/09), Official Journal of the European Union C 
316/99.   
57 According to data from 2015, see: The United Nations world water development report 2019: leaving 
no one behind, facts and figures, p.11, https://unesdoc.unesco.org/ark:/48223/pf0000367276, 
01.08.2021. 
58 Water Framework Directive – CSR, available at: http://idop.hr/hr/dop-trendovi/pravni-okvir-dop-
a/okolis/okvirna-direktiva-o-vodama/, accessed 01.09.2021. 
59 EUROPEAN COMMISSION, COMMUNICATION FROM THE COMMISSION TO THE 
EUROPEAN PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL 
COMMITTEE AND THE COMMITTEE OF THE REGIONS on the European Innovation Partnership 
on Water, Brussels, 10.5.2012, COM(2012) 216 final, available at: https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52012DC0216&from=EN, accessed 01.08.2021. 
60 Item 15. Reports of 14 July 2015 on the monitoring of the European Citizens' Initiative Right2Water 

(2014/2239 (INI)), Committee on the Environment, Public Health and Food Safety, Rapporteur: Lynn 
Boylan, available at:  https://www.europarl.europa.eu/doceo/document/A-8-2015-
0228_HR.html?redirect, accessed 02.09.2020. 

http://idop.hr/hr/dop-trendovi/pravni-okvir-dop-a/okolis/okvirna-direktiva-o-vodama/
http://idop.hr/hr/dop-trendovi/pravni-okvir-dop-a/okolis/okvirna-direktiva-o-vodama/
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52012DC0216&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52012DC0216&from=EN
https://www.europarl.europa.eu/doceo/document/A-8-2015-0228_HR.html?redirect
https://www.europarl.europa.eu/doceo/document/A-8-2015-0228_HR.html?redirect
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Republic of Serbia. In the concluding remarks, possible proposals for improving and 
enhancing national legal frameworks were given. 

 

INTERNATIONAL LEGAL FRAMEWORK FOR WATER 
PROTECTION 

 

At EU level, water policy is based on the Water Framework Directive (Directive 
2000/60 / EC) which has two objectives.61 The first objective of the Directive is to 
ensure access to quality water in sufficient quantity for all citizens in its territory, and 
the second is to establish a healthy ecosystem and a low level of chemical pollution of 
water in its territory. The Directive introduced public participation in water planning 
and water pricing, which is an incentive for more efficient water use and sustainable 
use of water resources. The Directive requires Member States to ensure that the price 
of water charged to consumers reflects its real value in accordance with the "polluter 
pays" and "user pays" principles. Although Europe is considered to have sufficient 
water resources, water scarcity is an increasingly common phenomenon in some 
regions. The Directive fears that demand for water from all sectors in the European 
Union will increase by up to 16% by 2030, due to floods, droughts and pressures from 
agriculture, industry, energy production, transport, tourism and other sectors, and 
climate change.62 

In addition to the Water Framework Directive, the basic legal framework for the 
protection and management of freshwater and marine waters is the Marine Strategy 
Framework Directive,63  Council Directive of 21 May 1991 concerning urban waste-
water treatment (91/271 / EEC), 64 Directive 2006/118/EC on the protection of groundwater against 

pollution and deterioration (Groundwater Directive),65 The EU Drinking Water Directive 2020, The Bathing Water 

Directive (BWD), Council Directive 91/676 / EEC of 12 December 1991 concerning the protection of waters against 

pollution caused by nitrates of agricultural origin,66 Environmental Quality Standards Directive (EQSD)67 and 

                                                             
61 See more: Božić V, Legal Framework for Water Protection in European Union Law, Proceedings 

"Contemporary Challenges in Water Conservation", University "UNION - Nikola Tesla", Faculty of 
Information Technology and Engineering, Faculty of Business Studies and Law, Belgrade, 2020, pp. 
91-107.  
62 DIRECTIVE 2000/60/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 23 
October 2000 establishing a framework for Community action in the field of water policy, Official 
Journal of the European Communities L 327/1. 
63 DIRECTIVE 2008/56/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 17 June 
2008 establishing a framework for community action in the field of marine environmental policy 
(Marine Strategy Framework Directive), Official Journal of the European Union L 164/19. 
64 Council Directive of 21 May 1991 concerning urban waste-water treatment (91/271 / EEC), L 135/40 
Official Journal of the European Communities, 30.5.1991 
65 Directive 2006/118/EC on the protection of groundwater against pollution and deterioration 
(Groundwater Directive), Official Journal of the European Union L 372/19. 
66 Council Directive 91/676 / EEC of 12 December 1991 concerning the protection of waters against 
pollution caused by nitrates of agricultural origin (OJ L 375, 31.12.1991) 
67 Directive 2008/105/EC of the European Parliament and of the Council of 16 December 2008 on 
environmental quality standards in the field of water policy, amending and subsequently repealing 
Council Directives 82/176/EEC, 83/513/EEC, 84/156/EEC, 84/491/EEC, 86/280/EEC and amending 
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Directive 2007/60 / EC of the European Parliament and of the Council of 23 October 2007 on the assessment and 

management of floods.
68

  

The legal framework includes the protection of inland surface waters, 
transitional waters, coastal waters and groundwater, which seeks to prevent and 
reduce pollution, promote sustainable water use, protect and improve the aquatic 
environment, and mitigate the effects of floods and droughts. 

The EU Drinking Water Directive 2020 highlights key quality standards for 
water intended for human consumption. Accordingly, it should be noted that Member 
States are obliged to regularly monitor the quality of water intended for human 
consumption on the basis of water samples taken. As regards the setting of limit values 
for pollutants, each Member State shall set them independently. The Directive also 
requires regular consumer information. The quality of drinking water must be notified 
to the Commission every three years.69  

The Bathing Water Directive (BWD) requires Member States to take bathing 
water samples during the bathing season and to check the concentration of at least two 
specific bacteria once a month at each bathing water site. The Directive seeks to 
improve public health and the environment. The public must be provided with 
information on the type of pollution and the sources that affect the quality of bathing 
water. Once a year, the Commission and the European Environment Agency publish 
a summary report on bathing water quality.70 The Environmental Quality Standards 
Directive establishes restrictions on the concentration of substances (33) which pose a 
significant risk to the aquatic environment at EU level.71 

The Directive on Urban Wastewater Treatment (91/271/EEC) sets minimum 
standards and schedules for the collection, treatment and discharge of municipal 
wastewater, and introduces control of sewage sludge disposal.72 It protects the 
environment from the harmful effects of municipal wastewater discharges and 
discharges from industry. She is also significant in that it requires a gradual cessation 
of the discharge of sewage sludge into the sea. 

                                                             
Directive 2000/60/EC of the European Parliament and of the Council, Official Journal of the European 
Union L 348/84. 
68 Directive 2007/60 / EC of the European Parliament and of the Council of 23 October 2007 on the 
assessment and management of floods, 6 November 2007, Official Journal of the European Union L 
288/27.  
69 Council Directive 98/83/EC of 3 November 1998 on the quality of water intended for human 
consumption, Official Journal of the European Communities L 330/32. 
70 Directive 2006/7/EC of the European Parliament and of the Council of 15 February 2006 concerning 
the management of bathing water quality and repealing Directive 76/160/EEC, Official Journal of the 
European Union L 64/37. 
71 DIRECTIVE 2008/105/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 16 
December 2008 on environmental quality standards in the field of water policy, amending and 
subsequently repealing Council Directives 82/176/EEC, 83/513/EEC, 84/156/EEC, 84/491/EEC, 
86/280/EEC and amending Directive 2000/60/EC of the European Parliament and of the Council, 

Official Journal of the European Union L 348/84. 
72COUNCIL DIRECTIVE of 21 May 1991 concerning urban waste water treatment (91/271/EEC), 
Official Journal of the European Communities No L 135/40. 



 
 

343 
 

The Nitrates Directive (91/676/EEC) seeks to protect waters from nitrates from 
agricultural sources and to prevent damage caused by eutrophication.73 The EU Floods 
Directive seeks to reduce the risks that floods pose to human health, the environment, 
infrastructure and property. Member States are required to identify river basins and 
associated coastal areas at risk of floods as well as to develop flood risk maps and flood 
risk management plans focused on prevention, protection and preparedness. 
 The first European citizens' initiative "Right2Water", signed by almost 1.9 
million citizens after it was registered on May 10, 2012,74 aimed to propose a legal 
framework to the european commission which would oblige all its member states to 
incorporate them into their national legislation, in order to guarantee all people the 
right to water and drainage. Parliament called on the Commission by a large majority 
to put forward a legislative proposal implementing the human right to water and 
drainage. The Drinking Water Directive, adopted by Parliament on 16 December 2020 
and which entered into force on 12 January 2021, has been revised. A significant 
provision relates to improving the quality of tap water in order to reduce the use of 
plastic bottles. The protection of marine waters in Europe is regulated by the 1992 
OSPAR Convention for the North-East Atlantic, 75 the 1992 Helsinki Convention 
(HELCOM) on the Baltic Sea Area,76 the 1995 Barcelona Convention (UNEP-MAP) for 
the Mediterranean Sea77 and the Bucharest Convention on the Protection of the Black 
Sea against Pollution. EU river waters are protected by the 1996 Danube River 
Protection Convention and the 2009 Rhine Protection Convention.78  
 

LEGAL FRAMEWORK FOR WATER PROTECTION IN THE 
REPUBLIC OF CROATIA 

 
Waters are a common good and have special protection of the Republic of Croatia.79 
Water is a heritage that needs to be preserved, protected and used wisely and 
rationally. Croatia is among the thirty most water-rich countries in the world. Waters 
are managed according to the principles of unity of the water system and sustainable 
development, which meet the needs of the current generation and do not jeopardize 

                                                             
73 COUNCIL DIRECTIVE of 12 December 1991 concerning the protection of waters against pollution 
caused by nitrates from agricultural sources (91/676/EEC), Official Journal of the European 
Communities No L 375 / 1. 
74 See more: Avilable at: https://europa.eu/citizens-initiative-forum/sites/default/files/2020-
01/SEC-17-001_success_story_right2water_HR.pdf, accessed 02.09.2021. 
75 Convention for the Protection of the Marine Environment of the North-East Atlantic, 
https://ec.europa.eu/environment/marine/international-cooperation/regional-sea-
conventions/ospar/index_en.htm 
76 CONVENTION on the Protection of the Marine Environment of the Baltic Sea Area, 1992, Official 
Journal of the European Communities No L 73/20. 
77 The Barcelona Convention for the Protection of the Marine Environment and the Coastal Region of 
the Mediterranean adopted in 1995, https://ec.europa.eu/environment/marine/international-

cooperation/regional-sea-conventions/barcelona-convention/index_en.htm 
78 Convention for the Protection of the Rhine, Official Journal of the European Union, L 289/31. 
79 Article 8, Water Act, Official Gazette 66/2019. 

https://europa.eu/citizens-initiative-forum/sites/default/files/2020-01/SEC-17-001_success_story_right2water_HR.pdf
https://europa.eu/citizens-initiative-forum/sites/default/files/2020-01/SEC-17-001_success_story_right2water_HR.pdf
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the right and opportunity of future generations to achieve it for themselves.80

 Water must be used rationally and economically, and the use of water to supply 
the population with drinking water, sanitary needs and watering livestock has priority 
over the use of water for other purposes.Drinking water is intended for human use 
(drinking, cooking, food preparation or other household needs, in food production 
companies). In addition to drinking water, we distinguish between water for sanitary 
and hygienic needs, which is used to maintain personal and general hygiene, and 
bathing water, which is used for sports and recreational purposes. These provisions 
are prescribed by the Water Act as the basic law in the protection of the water system. 
 The Republic of Croatia is among the leading countries in Europe in terms of 
availability and richness of drinking water. According to Eurostat, she has the largest 
supply of water per capita in the EU (with a long-term average of 27,330 m3 per capita). 
According to the UNESCO report on water availability and wealth of resources, 
Croatia is in the top five in Europe and among the 40 richest countries in the world.81 
The Republic of Croatia has 26 billion cubic meters of water per year, about a billion 
cubic meters are consumed, and 90 percent of the water supply is provided from 
groundwater reserves.82 Finland, Sweden, Norway, Iceland and neighboring BiH and 
Serbia are considered water-rich countries. 
 In addition to the Water Act, the Water Management Financing Act and the 
Water for Human Consumption Act should also be mentioned. The Law on Financing 
of Water Management determines the sources of funds for financing water 
management (water fees, payment obligation, taxpayer, basis, method of calculation, 
determination of the amount, purpose of spending these funds, enforcement, statute 
of limitations).83 The Law on Water for Human Consumption regulates the health 
safety of water for human consumption as well as the competent law enforcement 
bodies and the manner of reporting to the European Commission on law enforcement, 
as well as the obligations of legal entities supplying water for human consumption 
methods of handling and reporting in case of deviations from the parameters for 
checking the conformity of water for human consumption, monitoring and other 
official controls of health safety of water for human consumption and their financing, 
in order to protect human health from adverse effects of any pollution of water for 
human consumption correctness of water for human consumption in the territory of 
the Republic of Croatia.84 
 Water for human consumption must meet the parameters for checking the 
conformity of water for human consumption prescribed by the Ordinance on 
conformity parameters, methods of analysis, monitoring and safety plans for water for 

                                                             
80 Article 6. Water Act, Official Gazette 66/2019. 
81 The United Nations world water development report 2019: leaving no one behind, facts and figures, 
https://unesdoc.unesco.org/ark:/48223/pf0000367276, accessed 02.09.2021.  
82Available at:  https://www.poslovni.hr/domace/hrvatska-treca-u-europi-po-bogatstvu-vode-51234, 
accessed 02.09.2021. 
83 Water Management Financing Act, Official Gazette no. 153/09, 90/11, 56/13, 154/14, 119/15, 120/16, 
127/17, 66/19. 
84 Law on Water for Human Consumption, Official Gazette no. 56/13, 64/15, 104/17, 115/18, 16/20. 

https://unesdoc.unesco.org/ark:/48223/pf0000367276
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human consumption and the manner of keeping the register of legal entities 
performing the activity of public water supply.85 In monitoring the water for human 
consumption in the public distribution network in the Republic of Croatia in 2020, 
7,451 samples of regular (monitoring of group A parameters) and 699 samples of audit 
monitoring (monitoring of group B parameters) were sampled. The total number of 
defective water samples due to one or more indicators was 186 and 2.3%, 
respectively.86 
 The Law on Water Services regulates the institutional framework for the 
provision of water services, the price of water services, the legal position and 
sustainable operation of water service providers, the activities of the Water Services 
Council and other issues related to the provision of water services.87 
 Freewa is a web platform and mobile application for mapping locations with 
free drinking water worldwide and water bottles made of environmentally friendly 
materials - glass and recycled PET packaging. The platform was established in 2016 to 
help find drinking water sources quickly and easily. By downloading the free Freewa 
application, anyone can mark free drinking water sources, upload them and thus make 
them available to everyone, but also fill their Freewa bottle at one of the available 
sources.88 
 

LEGAL FRAMEWORK FOR WATER PROTECTION IN THE 

REPUBLIC OF SERBIA 
 

Waters as an element of the environment, their protection and exploitation were 
regulated by legal regulations more completely only in 1965 with the adoption of the 
Basic Law on Waters.89 This Law prescribed the regime of water use and protection 
and it was directly applied until the adoption of republic regulations on water. The 
Republic Laws on Waters and bylaws legally regulated all issues related to water.  

The Law on Fluoridation of Drinking Water from 1971 (which was 
implemented only in Uzice, Krusevac and Pancevo), as well as later laws from 1974, 
1994 and 1996, prescribed the obligation of organizations dealing with public supply 
of drinking water to fluorinate drinking water. Today, this matter is regulated by the 
Law on Waters from 2010, which regulates the legal status of water, integrated water 
management, management of water facilities and water land, sources and manner of 
financing water activities and supervision over the implementation of this law.90 Its 
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provisions apply to all surface and groundwater, including drinking water, thermal 
and mineral water, as well as border and state border watercourses and inter-
republican waters within the borders of the Republic of Serbia, unless otherwise 
provided by a special law. 

Waters can be used in a way that does not endanger the natural properties of 
water, human life and health, flora and fauna, natural values and immovable cultural 
property, and water from natural watercourses, natural lakes, natural springs, public 
wells and public fountains can be used by everyone, under equal conditions to meet 
the needs of life. 

By water we mean all running and standing water on the surface of the earth 
and all groundwater. On the territory of the Republic of Serbia, we distinguish five 
water areas: the Sava water area, the Danube water area, the Morava water area, the 
Ibar and Lepenac water area, and the Beli Drim water area.  

Since waters are a natural source and are owned by the Republic of Serbia, the 
Serbia has a special obligation to take care of them, because they, together with water 
land, are in public ownership and as such represent a public water resource, which is 
inalienable. Therefore, it must be used in a way that does not adversely affect waters 
and the coastal ecosystem and does not restrict the rights of others (Article 5). It is 
important to emphasize that the right to use a public water resource can be acquired, 
on water land in public ownership and the right of lease. 

In the Republic of Serbia, there are numerous disagreements and protests of 
citizens about the use and management of water, and very often due to uncontrolled 
pollution of rivers, natural and artificial lakes and the like. According to the valid Law, 
water land in public ownership can be leased by legal entities, entrepreneurs and 
natural persons for the purposes determined by the valid regulations in the process of 
public bidding or collection of written bids through public advertising. The term for 
which the water land can be leased cannot be longer than 15 years, except in the case 
when the water land is issued for the construction of facilities and then this period 
cannot be longer than 50 years.91 

Very often, the public is not informed about how, in fact, this invaluable natural 
wealth is managed or about some "scanty" information when the "job" is already 
completed. Thus, the company "Knjaz Milos" in Arandjelovac, which earned 75 million 
euros a year, got a new owner in August 2019 and became part of the family of the 
American "PepsiCo" and the Czech producer of soft drinks "Motoni 1873".  

On water land and water facility that is in public ownership, according to Law 
on Waters (Article 10dj) the right of actual servitude for the construction of line 
infrastructure facilities, installation of pipelines, optical cables, collectors, as well as 
the right of servitude of the passage can be established. 

Due to the importance of water, the Law prescribes that management is within 
the competence of the Republic of Serbia, which the state exercises through the 
Ministry of Agriculture, Forestry and Water Management, as well as through other 

                                                             
91 When this lease agreement expires, the lessee is obliged to remove the facility from the water land at 
his own expense within three months. 
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competent ministries. What is particularly important is that this management must be 
based on the principle of sustainable development, which means that it must take 
place in such a way that the needs of present generations are met in a way that does 
not endanger posibility future generations to meet their needs. It also means that such 
water use must be ensured, which will be based on long-term protection of available 
water resources, both in terms of quantity and quality. Obviously, this is not the case 
with us and we are witnessing the daily ruthless destruction of rivers, water pollution, 
discharge of various toxins, feces and all kinds of waste. 

The water regime is maintained and improved by arranging and maintaining 
watercourses, construction and maintenance of water management facilities and 
application of measures for protection against the harmful effects of water, use of 
water and protection of water from pollution. The water management basis is a long-
term plan for maintenance and development of the water regime on the territory of 
the Republic of Serbia and includes the current state of the water regime and water 
management facilities in a certain area, protection against harmful effects of water, 
water protection and water use. 

Protection of water from pollution is carried out to enable harmless and 
undisturbed use of water, protection of human health, fauna and flora, environmental 
protection, reduction of pollution and prevention of further deterioration of water, as 
well as protection of aquatic and coastal ecosystems and achieving environmental 
quality standards. This protection is implemented by prohibiting, restricting and 
preventing the introduction of hazardous and harmful substances into water, 
prescribing and taking other measures to preserve and improve water quality. A legal 
entity, entrepreneur or natural person who discharges or disposes of substances that 
can pollute water, is obliged to partially or completely remove those substances before 
discharging them into the public sewerage system. The plan for protection of waters 
from pollution is adopted by the Government. 

The public water management company "Srbija-vode" manages water 
management facilities, as goods in general use, except for facilities that companies and 
other legal entities have built for their own needs. 

Supervision over the legality of acts of public water management companies 
which decide on the rights and duties of citizens, companies and other legal entities 
and inspection supervision in the field of water management is performed by the 
Ministry of Agriculture, Forestry and Water Management through the competent 
(water) inspector. 

CONCLUDING REMARKS 
 

Clean drinking water (right to water) and quality drainage service (right to 
drainage) are basic human rights necessary to maintain a healthy life of people based 
on the principles of dignity and equality of all people. The human right to water and 
drainage means that water is accessible to all in an equal way and that services related 
to the water system are equally accessible, safe and culturally acceptable to all. 
However, there is less and less drinkable and hygienically correct water, while there 
is a growing need to use water. On the one hand, man needs water for life, and on the 



 
 

348 
 

other hand, he pollutes water sources every day, which also become places for garbage 
disposal. A big problem is PET bottles that end up in the sea where huge plastic islands 
are created that destroy fauna and flora. 

Factors contributing to the deterioration of the aquatic environment can be 
reduced to agriculture, hydropower and chemical pollution, which requires enhanced 
protection here from these types of pollution, while the quality of drinking and bathing 
water is rated relatively high. Furthermore, in Serbia we are facing additional 
problems because one third of drinking water sources are under concessions, and 
some of them are threatening to dry up. Spas and thermal waters have long since sold 
out. The United Nations has warned that it is necessary to change people's attitudes 
towards water, because at the global level, by 2030, water supplies would fall by as 
much as 40 percent. Due to the growth of the world's population and climate change, 
a new way of managing water resources is necessary, in order to ensure sufficient 
supplies. 
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Abstract 
 
The aim of this article is to research the problems in the development and practices of 
the planning system in the sustainable territorial development of Serbia. Research is 
based upon the analysis and assessment of how integrated and supported is the legal 
framework, governance system and planning system (spatial, environmental and 
sector planning) in the sustainable territorial development of Serbia. The paper also 
analyzes the role and possibilities for the implementation of strategic environmental 
assessment as a support instrument (control and coordination) of strategic planning. 
The main findings are that in Serbia there are many cases of hastened, uncoordinated 
and uncritical adoption of numerous laws and planning documents based on legal 
heritage and EU development documents, without real reforms of the planning and 
management system, and without adequate political will to provide mechanisms for 
the implementation of sustainable territorial development. Recommendations have 
been given in this article, and priorities singled out for improving the system of 
statutory planning and facilitating support for sustainable territorial development the 
Republic of Serbia.  
 
Key words: sustainable territorial development; spatial planning; sector planning; strategic 
environmental assessment; coordination and integration, Republic of Serbia 

 
Introduction 

 
From the beginning of the 21st century, a transformation has been taking place in the 
legal frameworks, planning and governance systems of Serbia. These processes have 
been performed in compliance with the EU “acquis communautaire” and different 
European strategies. Most of the work has been done with the support of EU countries. 
All these efforts should lead to a more efficient and sustainable development of the 
country, but this is not the case. Some of the main reasons have been discussed in this 
paper.       
A holistic approach needs to be applied in the planning system for it to fulfill its 
expected role in sustainable territorial development and its implementation. Statutory 
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planning, in particular with the strategic dimension (further on: statutory strategic 
planning), is one of the instruments for achieving sustainable development, in 
particular, the spatial planning that can offer an integral view of future spatial 
development. The assumed capacity of spatial planning is based on its spatial 
dimension and potential to coordinate and integrate various policies; from economic 
development, tourism and transport to environmental protection and other public 
policies. The basic task of spatial planning is to plan sustainable territorial 
development as a general strategic framework for public policies. Therefore, spatial 
planning has a controlling function as well, because it enables decision-makers to view 
the results and effectiveness of different policies in space, as well as to anticipate their 
efficiency and necessary future adjustments [1, 2].  
In this paper, the key problems are discussed regarding better coordination and 
integration of statutory strategic planning in Serbia. The paper considers the 
contribution of the legal framework and the problems occurring in the establishment 
of a system for statutory strategic planning and managing sustainable territorial 
development. The governance system, with over-extensive and ineffective 
institutional-management arrangements, so far has not proven to be effective and 
supportive of sustainable territorial development. The paper also deals with the 
problems of statutory strategic planning in achieving sustainable territorial 
development in Serbia, and primarily the coordination between public policies, 
spatial, environmental and sector planning. The role and possibilities for the 
implementation of strategic environmental assessment with the aim of controlling the 
coordination of spatial and sector planning are analyzed. Strategic environmental 
assessment should be an important tool of integration between various policies and 
support for the realization of sustainable territorial development.  

 
Legal framework support for sustainable  

territorial development in Serbia 
 
The Constitution of the Republic of Serbia (2006) does not define a system of integrated 
statutory strategic planning and management of sustainable development. Due to the 
mentioned legal vacuum, the laws that govern spatial planning and environmental 
protection should be basic laws that provide the coordination of statutory strategic 
planning for sustainable territorial development in Serbia.  
The law which regulates spatial planning and construction ought to be the basic law 
which provides a planning framework and implementation of sustainable 
development of territory and settlements. The main changes in the legal framework 
for spatial planning and construction started from 2003. None of these changes in the 
legal solutions considered the issues of importance for improving the process and 
efficiency of spatial planning, such as:  

 principles of spatial planning, methods of plan elaboration;  
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 mechanisms and procedures for coordination in the elaboration of spatial and other 
(general and sector) public plans and strategies, as well as their integration through 
the process of spatial and environmental planning;  

 participation of stakeholders in the preparation and implementation of plans.  
Only the Law on Spatial Plan of the Republic of Serbia (2010) stipulated the obligation to 
implement this spatial plan through other spatial and urban plans, as well as general 
and sector public plans, strategies, policies and programs with a territorial dimension 
[3].  Even this obligation is not sound enough, as most of the general and sector plans 
and strategies lack a territorial dimension, and neither control instruments nor 
monitoring for its implementation have been established.  
What was the most advanced in view of establishing relations in the coordination of 
the planning framework was the package of laws on environmental protection from 
2004. The Law on Environmental Protection, modeled after the legislation of European 
countries, established an integral system of environmental protection, as well as the 
measures and instruments for sustainable management and protection of natural 
resources and heritage. The law stipulates that spatial planning represents the 
planning framework for integrated protection of the environment, resources and 
heritage. The Law on Strategic Impact Assessment provides the use of this environmental 
tool for strategies, plans and programs in the domain of spatial planning and sector 
planning of transport, energy, agriculture, forestry, fishery, hunting, industry, waste 
management, water management, telecommunications, tourism etc, with the aim of 
avoiding or limiting the negative impacts of planning decisions on the environment.  
The laws on planning and construction and environmental protection have not 
sufficiently established the obligations for coordinating planning processes, especially 
between spatial and urban plans on one hand, and the national environmental 
protection program, local environmental protection action plans, action and 
rehabilitation plans at national, regional and local levels on the other. Simultaneously, 
what are lacking are the obligations and propositions for coordinating the sector with 
spatial and environmental planning and sustainable development management.  
Certain laws, e.g. the Law on Tourism (2019) do not support the coordination of tourism 
sector plans and programs into the spatial planning process; and they do not mention 
the commitment of implementing strategic environmental impact assessment. The 
manner in which the laws are formulated indicates that there will be no verification of 
spatial and environmental impacts in tourism strategies/master plans, i.e. the 
realization of sustainable territorial and tourism development might be disabled in 
practice.  
In several laws, in particular for forests (2010), agricultural land (2006), agriculture and 
rural development (2009), and water management (2010), coordination between the 
sector planning and spatial planning has been provided, and strategic environmental 
assessment envisioned.  
This brief analysis already shows that the legal framework does not secure adequate 
support for achieving coordination and integration of statutory strategic planning in 
sustainable territorial development. The prevailing part of the sector planning lacks 
coordination with spatial and environmental planning. It is necessary to 



 
 

355 
 

harmonize the legal framework in the direction of integrated statutory strategic 
planning and management of sustainable territorial development in Serbia [4].  

 
Governance system support to sustainable  

territorial development in Serbia 
 
The non-codified legal framework reflects upon the imbalanced, non-harmonized 
and uncompleted solutions to the governance system in Serbia. The key reasons for 
the inadequate support of the institutional-organizational arrangements for the 
sustainable territorial development in Serbia are:   

 unresolved authorities among sectors and levels of governance;  

 absence of regional levels of governance;  

 weak coordination among the sectors and levels of governance;   

 insufficient cooperation of public with the private sector;  

 undeveloped participation and fragmentation of the actors in public, private and 
civil sector; 

 weak and inadequately developed civil sector.  
The principle reasons for inefficient republic level of governance are: overlapping of 
authorities between the ministries; excessive concentration of different departments 
in some ministries and unequal allocation of authorities between ministries; public 
enterprises and numerous special organizations and bodies (agencies, directorates, 
funds, commissions etc.); absence of intersectorial coordination and cooperation 
inside the ministries and between them; insufficient cooperation and professional 
aid of ministries and special organizations to the local level of governance etc.    
The causes of insufficient local level of governance are similar to the republic level 
of governance, but resolving these problems is more complex due to: financial 
limitations for providing financial support of the spatial arrangement and the 
protection of environment, heritage and resources; undeveloped human resources 
and technical equipment of local authorities and insufficiently developed network 
of professional organizations; somewhat difficult coordination between the local 
level of governance and the republic public enterprises; etc.   
Due to the ill-preparedness of the republic level of governance and inadequate 
human resources in the professional services of the local level of governance, the 
engagement in achieving one of the most important functions on all levels of 
governance has been neglected – informing, offering professional aid 
(understanding, instructing, educating, etc), stimulating and using different forms 
of participation (consultation, negotiation, mediation, etc) of the local population, the 
civil and private sectors and even the public sector, in preparing, passing and 
implementing planning decisions.  
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Strategic statutory planning for sustainable  

territorial development in Serbia 

 
Coordination and integration of spatial, sector and environmental planning ought to 
be established by the legal framework, and carried out through institutional-
organizational arrangements. The previous analysis has indicated that the legal 
framework in Serbia has not provided this precondition. Neither do institutional-
organizational arrangements provide for the necessary support. 
After the European Union model, Serbia has adopted a set of general strategies in the 
first decade of the 21st century, which have direct or indirect influence over guidance 
and management of sustainable development. After 2000, numerous strategic 
documents for various areas were adopted and applied at the national level in the 
Republic of Serbia. For the most part, these are development strategies, followed by 
development programs, action plans, basics of management, etc. The content of such 
documents is different, both in the level of data processing and statements, and in 
considering the territorial / spatial dimension, and is directly dependent on the legal 
framework, level and timeliness of available data, obligations regarding 
harmonization with European regulations, etc.  
In order to regulate the planning system of the Republic of Serbia and manage the 
system of public policies, the Law on the Planning System of the Republic of Serbia (2018) 
was passed. The problem is that this law does not regulate procedures and procedures 
for harmonization of the planning basis. After a period of numerous sectoral strategies, 
the process of consolidating public policy systems has begun. It is still unclear to what 
extent the consolidation process will have an impact on spatial and sectoral policy 
coordination. The first efforts point to the harmonization of the content of public 
policies, but also to the manifested lack of the concept of long-term development, 
which may adversely affect the long-term protection and reservation of space, 
especially for purposes of national interest / importance. 
This law classifies the Spatial Plan of the Republic of Serbia (further: SPRS) as a document 
of the highest hierarchical rank in the planning system. The first SPRS (1996) has been 
the first strategic document to establish the sustainable development for its territory. 
Adopted in 2010, the second SPRS puts even more emphasis on establishing the 
concept of sustainable development by proposing the planning concepts and priority 
solutions for the protection and sustainable use of natural resources and landscapes, 
natural and cultural heritage, and environmental, demographic, economic, social and 
territorial development. It represents a planning framework for coordinating strategic 
planning of a more balanced territorial development of Serbia on the state level, as 
well as on the level of planning regions, urban and rural areas. Preparations for the 
third SPRS began in 2019. Unlike the previous two PPRS, this is a period of change in 
the spatial planning system that is adapting to the strengthening of the role of the 
market in development management. Basically, the third PPRS relies on the best, 
proven determinants of the strategic, conceptual and methodological framework and 
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on the way of expressing the planning solutions that were set in the previous PPRSs. 
All three PPRSs were prepared in a period of major changes at the macro-regional and 
global level, and elements of flexibility, uncertainty and risk have become an integral 
part of the planning process. 
A complete coverage of the Serbian territory with relevant spatial plans is provided, 
namely with 10 regional spatial plans, 80 spatial plans for special-purpose areas (with 
30 plans in process of preparation) and all municipality spatial plans [5]. All these 
activities provide a sound spatial planning framework for the coordination and 
integration of strategic planning and management of sustainable territorial 
development in Serbia.  
In the Serbian planning system, the sector planning framework is comprised of sector 
strategies, action plans and programs which exert major influence on management of 
space, protection of the environment, resources and heritage, and sustainable 
development. The impacts of sector planning are manifested directly or indirectly, in 
a coordinated or uncoordinated manner, in relation to sectoral strategies, spatial and 
urban plans and environmental plans and programs.  
The planning framework for individual sectors provides support to sustainable 
territorial development; however, there are examples of the sector planning 
framework being completely non-integrated into the planning system and not 
achieving even the minimum support for sustainable development. We will point out 
some of the examples. 
The frameworks for the protection, organization and use of agricultural land, which 
are being passed on the territories of the Republic, regions, municipalities and towns, 
are harmonized with the spatial and urban plans. The problem lies in the fact that they 
have not been passed for the territory of the Republic and Autonomous Region of 
Vojvodina, and that only a small number has been prepared for the territories of 
municipalities. With this sector planning framework the basics for protection, use and 
territorial organization of agricultural land are determined. It is important to mention 
that for this planning framework, a procedure of public participation in preparing the 
planning solutions has been envisioned based on the procedure of public insight into 
spatial and urban planning.  
The main goals and measures of The Strategy of Agricultural and Rural Development of 
Serbia (2014) refer to a sustainable and efficient agricultural sector, the reduction of 
negative impacts of agriculture on the environment, sustainable rural development 
etc. [6]. This Strategy with implementation year programs does not include a territorial 
dimension, because the adoption of the national framework for the protection, 
organization and use of agricultural land is envisioned. Therefore, it presents a sector 
planning framework that contributes to the sustainable development of the territory 
in the Republic, but does not allow territorial coordination of strategic planning.  
General and particular frameworks and programs for forest management, which have 
a long tradition of design and implementation, are territorially defined and contain 
special plans, measures and guidelines for the forests with a protective function. 
According to the Strategy of Forestry Development of the Republic of Serbia (2006) the main 
goals and measures have been determined for a sustainable management of forests, 
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the protection of biodiversity and environment, sustainable development of private 
forestry etc. [7]. This Strategy does not contain a territorial dimension, because a 
national general framework of forest management is planned for adoption. Therefore, 
it presents a sector planning framework that contributes to sustainable development 
of the Republic territory, but it does not allow territorial coordination of strategic 
planning. A development of this strategy is envisioned by the National Forestry 
program.    
The Water Management Framework of the Republic of Serbia (2002, further: WMF RS) as 
well as The Strategy of Water Management at the territory of the Republic of Serbia (2017, 
further: SWM RS) determine the strategy of water use, water quality protection and 
flood protection [8, 9]. This sector planning framework includes the territorial 
dimension. While the WMF RS it is completely harmonized with the SPRS, facilitating 
territorial coordination of strategic planning, the SWM RS is only partially harmonized 
with the SPRS, which turned out to be a problem in the preparation of the third SPRS. 
Based upon the practices of the European Union and with the support of European 
countries, the management plans for the water basins are being prepared, primarily 
for the Danube basin in Serbia. They are harmonized with spatial plans and 
environmental plans and programs.   
Development Strategy for the Railway, Road, Water, Air and Intermodal Transport in the 
Republic of Serbia from 2008 to 2015 (2008), General Master Plan of Transportation in Serbia 
(2008) and Plan for the development of railway, road, water, air and intermodal transport in 
the Republic of Serbia from 2015 to 2020 (2017) contain territorial determinants and are 
harmonized with the SPRS and European documents and agreement, primarily 
regarding: the development of Trans-European intermodal transportation network 
(corridors VII and X and other major state corridors); directing transport requirements 
towards environmentally-friendly traffic modalities (rail and river traffic); raising the 
quality of service, safety and security of all transportation modalities; reduction of the 
negative impact of transport on the environment etc. [10].  These strategic documents 
facilitate territorial coordination of strategic planning. 
The problem of coordinating spatial and environmental with the sector planning 
framework is most pronounced in the tourism sector in the current planning practice. 
Only the Tourism Development Strategy of the Republic of Serbia (2016) has been linked 
but not completely harmonized with the SPRS [11]. The Strategy contains territorial 
determinants for tourism development priorities that are insufficient for territorial 
coordination of strategic planning. It represents a sector planning framework which 
should be elaborated, pursuant to the Law, through the strategic master plans for 
primary tourism destinations specified by the SPRS and tourism development 
programs for municipal territories. Over the past years, 16 strategies and master plans 
have been developed for primary and other tourism destinations. Spatial coverage of 
these master plans is very different and often not linked to the coverage of primary 
tourism destinations specified by the SPRS. In this context, spatial coverage of master 
plans for the Stara Planina and Kopaonik tourism destinations is particularly 
disputable and has actually constituted one of the problems in adjusting the sector to 
spatial planning. It can generally be stated that the traditional market-driven approach 
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is predominant in these strategies and master plans, without analyzing the impact of 
planned tourism development on the surroundings and without assessing the 
environmental, spatial and social effects of these impacts. Due to the market-driven 
approach and partial overview of developing tourism destinations, substantial 
negative effects of tourism on natural heritage, resources and the environment, as well 
as local community development and the quality of life of local residents can manifest 
themselves in the realization of certain master plans, especially for tourism 
destinations containing natural heritage (e.g. for the Stara Planina, Golija and 
Kopaonik). In other words, certain sector plans in tourism do not allow or limit the 
territorial coordination between strategic planning and management of sustainable 
tourism destination development. After the adoption of tourism development master 
plans for some primary tourism destinations in Serbia, a significant problem occurred 
in developing spatial plans for special-purpose areas and regional spatial plans. 
Collision between economic sector interests in tourism development strategies and 
master plans has been increasing with the implementation of the new Law on Tourism, 
due to the legal commitment to incorporate the planning concepts and solutions from 
the sector plans directly into spatial plans. Without previous verification and without 
achieving spatial, environmental, social and economic sustainability, concepts and 
solutions based exclusively on the sector (economic) approach jeopardize the planning 
concepts and solutions based on the holistic approach.    
Based upon this short analysis of one part of the planning framework, it can be 
assessed that in Serbia there is still no system of harmonized strategic statutory 
planning. The planning framework that has been passed or is being prepared does not 
offer adequate support for achieving coordination and integration of strategic 
planning of sustainable territorial development in Serbia, especially the general and 
sector planning with the spatial and environmental one. A special problem presents 
the different public policies based on the experiences of the EU countries with different 
planning systems, so they are not adjusted enough to the conditions, possibilities and 
limitations of sustainable territorial development of Serbia.   
One limitation is insufficient territorial coverage of the Republic with environmental 
and sector planning frameworks, primarily for the regional and local level of planning. 
The example is insufficient coverage of parts of the Republic territory by the sector 
planning framework in the domain of water management, or complete absence of a 
sector planning framework with a territorial dimension in the domain of agricultural 
land.    
A large portion of the sector planning basis has no territorial and environmental 
dimension, so the guiding function from the aspect of use and management of space 
and protection of the environment, resources and heritage, i.e. sustainable 
development, is realized indirectly or not realized at all.  
In the Serbian planning practice, a coordination of formal and informal types has been 
achieved in the process of spatial and sector planning in the domain of agriculture, 
water resources management, forestry, and protection of natural values. The informal 
type of coordination has also been achieved with some other sectors (transportation 
and telecommunication infrastructures), but it has been conducted with difficulty due 
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to the underdevelopment of certain sector planning frameworks, which are mainly 
reduced to short-term and medium-term programs of development (reconstruction, 
modernization, etc) and technical documentation, together with insufficient planning 
instruments (e.g. master plans in different sectors). 
The relatively developed practice of designing spatial, urban and other sector plans 
(frameworks) is not supported by the development of information and monitoring 
systems, and even less by developing appropriate instruments, mechanisms and 
support for the operationalization and implementation of planning decisions.   
A legal commitment has been established, but what is lacking in practice is monitoring 
the implementation of a strategic planning framework. Spatial, environmental, and 
sector planning are not supported by an adequate set/system of criteria and indicators 
for the design, harmonization, monitoring and assessment of the implementation of 
the planning framework and impacts on sustainable territorial development of Serbia. 
This has led to arbitrary comparison of planning solutions and assessment of the 
harmonization of plans. Reporting on the implementation of the strategic planning 
framework has not been established yet, or it is applied only sporadically.  
The first step forward was achieved with the establishment of models of the key 
indicators of spatial development in SPRS and the conceptual solution of its 
monitoring and assessment in the Implementation programs of the Spatial plan of the 
Republic of Serbia from 2010 to 2020 for the period 2011-2015 and for the period 2016-
2020 [12, 13]. With the same Programs, a model of the annual report was established 
regarding the state of spatial development and implementation of the SPRS, which 
should facilitate the monitoring of the progress in the realization of strategic priorities 
and changes in the value of the established indicators of spatial development. The 
Programs envisions a phase development of the information system for monitoring and 
estimating the implementation of determined strategic planning solutions (further: 
ISME) – defining the model concept, data collection on strategic planning solutions 
and indicators of spatial development and the creation of an adequate GIS oriented 
database. A concept of the ISME model has been designed in accordance with the 
recommendations of the Plan4All initiative within the INSPIRE Program and the 
development of a national information system of geospatial data.      
This Programs were followed with the set of implementation programs for all regional 
spatial plans with elaborated indicators of spatial development. 
The implementation of the planning framework in Serbia is unsatisfactory due to the 
inadequate coordination and absence of integration of the different forms and levels 
of strategic planning; inefficiency of the control system, and undeveloped support 
necessary for the implementation of sustainable territorial development of Serbia.   
It is necessary to establish a harmonized system of strategic statutory planning, 
starting from the principles, methodologies and integral approach to planning; 
introducing the territorial dimension into the planning framework, through 
coordinating the processes of strategic planning, to the establishment of indicators and 
criteria for monitoring the implementation of the planning solutions and their impacts 
onto the sustainable territorial development of Serbia, its regions, strategically 
important special-purpose areas, urban and rural areas.  
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Role of SEA in strategic planning for sustainable  

territorial development in Serbia 
 

Practiced in many countries around the world, Strategic Environmental Assessment 
(SEA) is a systematic decision-making support process designed to help ensure that 
the environmental and sustainability aspects are adequately considered in policy, plan 
and program making [14]. The importance of strategic environmental assessment is 
reflected in the following aspects:  

 preventive role due to involvement with causes of environmental problems at the 
source, i.e. on the strategic level of planning – plans, strategies, policies, programs 
and respective projects;   

 processing of issues and impacts of wider significance that cannot be assessed at the 
level of respective projects – synergy, cumulative and social effects;  

 enabling assessment and evaluation of impacts, risks and consequences of various 
alternative and varying environmental development options; 

 establishing an adequate context for analysis of the impact of certain construction 
projects, including prior identification of problems and impacts worthy of detailed 
research, etc.  

Depending on the level of hierarchy of the planning document and particularities of 
the area, it is necessary to determine different strategic impact analysis goals that shall 
be used to conduct an evaluation of the planning solutions in relation to specific 
planning segments (environmental protection, tourism, infrastructure, economy etc.). 
The results of the analysis shall enable the provision of recommendations for adopting 
or rejecting certain planning solutions, which are not in accordance with the goals of 
environmental protection, immovable cultural goods, health and quality of life of the 
population.  
The role of the strategic environmental assessment is primarily to create a cause-and-
effect connection between protecting the environment and planning development, 
regulation and construction in a given space, by way of determining measures to 
neutralize the impacts that certain activities and interventions might cause. Owing to 
this, strategic environmental assessment must have clear and realistic goals and 
indicators based on which it shall adequately assess variants of planning options and 
solutions.  
Apart from this, representatives of all stakeholders take part in the decision-making 
and strategic environmental assessment processes in the countries of the European 
Union (i.e. local government, citizens, private and non-profit sectors). This provides 
the planning process with a participative dimension, which also contributes to 
improving the quality of the planning solutions, strengthening environmental and 
social dimensions of planning, and confirms the legitimacy of planning decisions.  
Law for the implementation of the SEA in Serbia became effective in 2004. Although 
this legal framework has been innovated several times, the methodology for carrying 
out the SEA is still vaguely defined. This has encouraged a more comprehensive 



 
 

362 
 

research work on developing the specific and widely applicable methodology for 
carrying out the SEA and EIA [15, 16, 17, 18]. None of the researched methodologies 
have been adopted as an official and binding methodology in Serbia. This has resulted 
in an uneven quality of execution of SEA, but it has also allowed a greater flexibility in 
its implementation, as it has adapted and developed itself based on the specific 
problems and concepts of plans for which it has been implemented. 
A common feature of these methodologies is that they have mainly been based on 
determining a set of goals of SEA; for which they have primarily had an environmental 
character, without the distinctive effects of certain socio-economic development 
activities, and without the evaluation of the impacts of these activities on the people’s 
quality of life and socio-economic development of local communities.  
Although the spatial planning practice in Serbia has in the previous years included the 
responsibility to develop SEA as an integral part of spatial and urban plans, such 
documents are most commonly declarative due to the insufficient systematization and 
coordination of laws; since strategic environmental assessment is undertaken after the 
preparation and development of concepts and general planning solutions for the 
planning area. Therefore, verification of planning solutions is undertaken after their 
definition and is occasionally reduced to a mere confirmation of already adopted 
solutions, without detailed analysis of other development options.  
Notwithstanding the above-mentioned issues, the integration of the SEA into spatial 
and urban plans in Serbia has given positive results in the evaluation of different 
territorial development solutions and has also contributed to the improvement of the 
quality of life and quality of environment. 
Non-implementation of legal requirements pertaining to the development of SEA for 
sector plans represents a limitation in the implementation of the coordinating and 
integrative role of strategic environmental assessments in the Serbian planning system. 
Simultaneously, this jeopardizes the realization of the integrative role played by spatial 
and environmental planning in directing and managing sustainable territorial 
development.  
Although the SEA, for the time being, is not being carried out for most of the sector 
strategies, plans and programs, its implementation in spatial plans can contribute to 
achieving a certain balance between the sector development and environmental 
protection (and the protection of heritage, people’s quality of life and sustainable 
development of local communities), which facilitates the achievement of sustainable 
territorial development. In these conditions, the implementation of strategic 
environmental assessment represents the only control mechanism that enables 
coordination of sector-oriented strategies and master plans with spatial and 
environmental planning.  
The collision between sector interests and sustainable territorial development can be 
prevented by stricter implementation of the legal requirements in order to develop a 
strategic environmental assessment of sector plans and programs, which would help 
achieve sustainability of sector planning concepts and solutions.   
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Conclusion 

 
Processes pertaining to the development and implementation of the planning 
framework in Serbia are insufficient for guiding and managing its sustainable 
territorial development, as well as its approximation to the European Union. What is 
important for the reform of the strategic planning system is an adequate reform of the 
legal framework, governance system, planning processes, planning tools and support 
for implementing the plans.   
For establishing a coordinated and integrated system of strategic statutory planning, 
it is necessary to secure the support of the legal framework. For general strategies on 
the national, as well as on the local level of planning and management, it is necessary 
to establish a legal framework with mechanisms of their coordination with another 
sectoral and spatial planning framework on all levels of planning.  
For improving the support of the governance system, it is also necessary: to establish 
commitments and mechanisms of coordination between sectors and levels of 
governance; to develop modalities of cooperation with the private sector; to promote 
participation of the public, private and civil sector in designing and implementing 
planning decisions; to support the development and reinforce the role of the civil 
sector in achieving sustainable territorial development.   
The priority of reforming Serbia’s strategic statutory planning system lies in 
establishing its harmonization by introducing the following: holistic planning 
approach; territorial dimension both in the environmental and the sector planning 
framework; the harmonization of different planning methodologies; coordination of 
planning processes; establishment of the key indicators and criteria for monitoring the 
implementation of planning solutions and their impacts on sustainable territorial 
development.  
For establishing the coordinating and controlling role of spatial planning in relation to 
sector planning, it is an advantage that spatial plans for the entire territory of Serbia 
are completed and their innovation begins (after the adoption of the third SPRS), 
which will provide one of the preconditions for territorial coordination of strategic 
planning.   
Having in mind the establishment of the model of principle indicators of spatial 
development in the second and third SPRS, it is necessary to develop an information 
system for monitoring and assessing the impacts of implementing the planning 
solutions. This means introducing the creation of an appropriate GIS oriented database 
for all strategic sectoral strategies, programs and plans, which secures their territorial 
dimension and the monitoring of impacts on sustainable territorial development. 
Thereby, monitoring and reporting on the state of Serbia’s sustainable territorial 
development would be facilitated, together with reporting on the implementation of 
strategic sectoral strategies, programs and plans, as well as timely reaction to 
perceived problems.   
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In terms of implementing the strategic environmental assessment role, harmonization 
of the sector legal framework with the set of environmental protection laws is 
necessary. A precondition for achieving its controlling and coordinating role is to 
initiate its implementation in sector planning, as well as its appropriate integration into 
the strategic planning process (including the spatial planning process) – from 
preparation to implementation, monitoring and auditing of plans.  
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THE REGIONAL INDUSTRIAL POLICY AND TERRITORIAL 
DEVELOPMENT  

 
Slavka Zeković94 

 

Abstract 
 
The paper examines the post-socialist industrial development, industrial policy (IP), 
regional specialization and spatial distribution in the part of South-Eastern Europe, i.e. 
in so-called Western Balkans (SEE-WB), and, especially in Serbia. The research 
includes an overview of the theoretical basis of industrial policy, as well as the 
European RIS framework, which is also prescribed for the countries joining the EU (in 
order to make the Smart Specialization Strategy). A comparative ex-post analysis of 
industrial development and spatial distribution in the SEE-WB is based on 
quantitative exploration. The results of a comparative analysis of industrial 
concentration and regional specialization in the analyzed period highlight the weak 
regional diversification of industrial activity. Despite the predictions that political and 
economic integration will lead to an increase in regional industrial specialization, the 
quantitative results show the opposite trend in the SEE-WB, as well as an absence of 
regional integration in terms of specialization and spatialization. Also, the paper 
explores the industrial development and strategic perspectives of the new Serbian IP 
and territorial development. The new IP can cause different impacts on the territorial 
development, planning and governance. Some recommendations for improving the IP 
and reducing spatial inequalities in the SEE-WB are given. 
 
Key words: industrial policy, regional specialization, spatial concentration, strategy of smart 

specialization, South-Eastern Europe, Serbia 

 
Introduction 

The European development is in a critical position due to weak economic and 
industrial growth, and it is faced with large socio-economic challenges [1], such as 
sustainability, growing territorial inequalities, especially in lagging regions [2]. The 
crisis points to the crucial importance of industrial policy (IP) in the growth of 
technology, entrepreneurship and productivity [3]. Although industry generated 16% 
of GDP, its importance is much higher in the EU, as it has generated over 75% of 
exports and 25% of jobs. The impact of the crisis is reflected in the loss of 20 million 
jobs in industry (2007-2016), while the COVID-19 pandemic has contributed to the loss 
of several million jobs in the EU. 
The new EU Industrial Strategy [4] creates the conditions for the renewal of 
industrialization as a driver of economic growth and a major means for reducing 
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disparities in competitiveness and territorial inequalities. In Europe, place-based 
thinking opens debates due to the development, education, research, diffusion of 
innovation and industrial policy, as the essential drivers of regional growth. However, 
their expected diffusion impacts on regional and industrial development have failed 
to realize, even in developed areas.  
This paper is focused on the comparative industrial analysis in several countries of 
South-Eastern Europe or the so-called “Western Balkans” (Albania, Bosnia and 
Herzegovina, Croatia, North Macedonia, Kosovo*95, Montenegro and Serbia, 
hereinafter referred to as the SEE-WB).   
The deindustrialization of the SEE region took place in the conditions of weak 
economic growth and a declining gross value added of industry [5]. Much of the SEE 
region is considered to be the periphery of the EU in the geographical, economic and 
social sense [6, 7]. SEE countries introduced market reforms in line with the so-called 
“shock therapy” (rapid changes towards a market economy). Such approach to post-
socialist reforms was a reflection of the mainstream ideological and political changes, 
based on the Washington Consensus, i.e. privatization, liberalization, and stabilization 
[8]. At the end of the 1990s, shock therapy was abandoned in favor of a gradualist 
approach with a focus on institutional and legal frameworks. The SEE transition 
countries are facing with the challenges such as: the low development level; the impact 
of globalization process on capital flow, market and knowledge flows; and the 
industrial lagging [9]. The most influential international actors have supported the 
integration processes in the SEE region, especially with the development of the 
Western Balkans in recent years. 
The paper discusses the role of IP, industrial development and regional distribution in 
the SEE-WB, with a brief overview of industrial development and IP in Serbia. It 
focuses on a comparative analysis of industrial development from the point of view of 
regional industrial concentration and specialization in the post-socialist period.  

 
Theoretical framework of industrial policy 

The IP implies a set of policies aimed at encouraging structural change, not exclusively 
“horizontal” changes [10]. Also, the IP plays the role of a key instrument in the 
integrated governance of the territorial capital. Classic IP is closely connected to 
import-substituting industries, emerging industries, clusters, the “state industrial 
champions” [11], and protectionism. Criticism of these IPs refers to failures in the 
selection of “champions” [10]; and selective state interventions. The innovation policy 
is considered as “true industrial policy”, export-orientated, not the “forgotten hand of 
the state”[12]. The IP has a bad reputation among policy-makers and is often seen as a 
path to the collapse of developing economies.  
The basic prerequisites for an IP are sustainable development frameworks, effective 
governance, and inclusive institutions. Regarding the choice of matrix interventionist 
IP measures,[13] presents the arguments in favor of “policies that stimulate specific 
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economic activities and promote structural changes” as well as the claim that 
horizontal interventions need to be understood as restrictive and not as an alternative 
to sectoral policies. Combining the traditional mode of intervention (the government 
chooses certain sectoral priorities and provides them incentives by tax, subsidies, 
directed benefits, subsidizing export industries and import-substitution industries, 
imposing trade barriers) with the new mode directed to the designing of the 
institutional framework can limit  key problems of the traditional IP. The new IP 
implies a greater importance of intangible capital [14] that encompasses intellectual, 
social, organizational, and institutional capital. Chang [15] advocates vertical IP (as a 
selective or targeted policy) that favors certain industries/sectors or firms (even 
products). Several approaches are used in the creation of an IP: a place-based 
approach, a multi-sectoral and participatory approach (multiple levels of government 
participation with different actors and stakeholders). The essence of modern place-
based IPs is to value regional business ecosystems and use them for regional benefit 
[16]. The multilevel IP includes rootedness in the place/territory (regional dimension 
of IP), national coordination between the place-based approach and global level, the 
competitiveness and the establishment of new standards. 
The new IP does not seek to restrict competition, but relies on market advantages and 
a knowledge-based economy. Therefore, it is increasingly linked to innovation and 
entrepreneurship policy [3, 17], by strengthening the “entrepreneurial” role of the state 
in innovation and initiating structural changes. The Europe 2020 Strategy [18] 
launched a new trend of IP aiming at smart, sustainable and inclusive growth. Over 
the last decade, there has been a change in the understanding of IP and regional policy 
in the EU. This included abandoning the traditional neoclassical approach (often 
spatially undefined) and an orientation towards a place-based approach and a 
European framework of Research and Innovation Strategies for Smart Specialization 
(RIS3) that is focused on the development of knowledge and innovations. RIS3 is a key 
component of the Europe 2020 Strategy and the new European IP [4]. Due to its focus 
on structural changes, RIS3 qualifies as an EU industrial policy [19]. Smart 
specialization strategies (S3) are in the focus of the European development strategies, 
with the aim of regional growth around existing place-based capabilities [20, 21, 22]. 
The goal of S3 is to identify hidden opportunities and generate a new platform around 
which regions can build comparative advantages in value-added activities.  
The core framework of the European IP is the S3 approach, which supports the 
institutional preconditions for experimentation and “entrepreneurial self-discovery” 
[23, 24], and the Horizon as the research and innovation program. The S3 approach 
follows the territorial logic and focuses on the endogenous development of the region, 
while the Horizon is characterized by spatially “blind” development logic. Both 
frameworks follow different but complementary elements, highlighting 
experimentation, “self-discovery” and public entrepreneurial investment to reduce the 
risk of private investment. S3 as a place-based approach stands for policy interventions 
to support specific “experiments” and activities in the region, and it harnesses the 
potential for innovation, knowledge and commercialization. 
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There are significant regional differences in the growth of territorial innovations due 
to insufficient diffusion of technologies [25] and insufficient entrepreneurial capital 
[10]. Underdeveloped regions are usually characterized by lower potential in terms of 
entrepreneurial talent, work skills and technological capacity to develop new 
specializations. Regional policy, based on a place-based approach, identifies sectors 
and fields and encourages local innovations in specific areas [26].  
The S3 concept is integrated into the EU cohesion policy and regional cohesion 
programs, and it represents a break with previous policies at the regional level [27]. 
This contributed to the cancellation of the top-down “one-size-fits-all” policy at 
national level, which is pursued by the EU rather than by special regions [28]. The S3 
implies establishing an innovation system for the implementation of mission-oriented 
research and development programs, and the improvement of institutional conditions 
for its operational application [29]. Although it takes into account specific regional 
needs and resources, it emphasizes local demand as a driver of innovations. 
Competitive advantage through S3 can be promoted in all types of industries [28]. 
Therefore, the smart specialization is probably the largest attempt of an orchestrated 
supranational innovation strategy to promote a new development path and stimulate 
economic growth [30]. The S3 implies the identification of new development 
opportunities and regional economic diversification. The concept is oriented towards 
the modernization of industrial activities in mature EU economies, as well as in 
developing economies (EU candidates), and it is binding for both groups of countries. 
Its application also implies the uncertain benefits in structurally weak regions, 
especially in underdeveloped regions, such as the SEE, which are usually 
characterized by weaker institutional potential for entrepreneurial discovery [31]. It 
can deepen the regional spatial inequalities as well as the existing differences between 
the “advanced” regions and “following” regions. In this regard,[19] believes that the 
main challenges for the Western Balkans are the lack of leverages for growth, the focus 
on technology imports, and industrial backwardness. 
The S3 implies regional economic diversification, including diversified specialization 
[28] and smart diversification [32]. Lack of demarcation between specialization and 
diversification leads to confusion [31], as well as the lack of delimitation between 
specialization (cluster, smart, regional) and spatial concentration [33, 34, 35]. The S3 is 
rooted in the explicit place-based, place-specific and place-sensitive approach to 
regional innovation policy, emphasizing prioritization in policy by non-neutral 
(preferential) and vertical policies targeting diversified specialization [31].  
 

Comparative analysis of industrial development in SEE-WB 
In our research of regional industrial development and industry distribution in the 
SEE-WB, we have applied comparative analysis based on the consistent theoretical 
platform and compatible analytical tools. The industrial concentration and regional 
specialization were measured using a new concentration index, and the location 
coefficients. In the comparative research we have used only the publicly available data 
of the national statistical institutions in the SEE-WB, the Eurostat, and international 
organizations.  
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After the break-up of socialism in CEE, especially in the former Yugoslavia, the newly-
established countries started their renewal by transition towards neoliberal economy. 
The regional development of the SEE-WB in the post-socialist period is based on the 
classical model of regional economic integration developed by Balassa [36], which also 
corresponds to the approach to regional integration in the EU [37]. The essence of this 
model is the creation of formal cooperation between countries, the transition from a 
free trade zone to a customs union, a common market, monetary union and overall 
economic integration.  
The Western Balkans shares a common aspiration for a future within the EU, despite 
its diversity and idiosyncrasies [38]. The first common steps in the SEE-WB region 
were the adoption of the Energy Community Treaty (2005) and a document amending 
the CEFTA. 
The global crisis in SEE has been very deep, with low regional development, low 
economic growth, declining competitiveness, high unemployment, an informal 
economy, inadequate institutional frameworks, poor infrastructure, poverty, refugees, 
and further lagging behind the EU economies. The main problems of economic and 
industrial development in the SEE-WB are mainly the consequences of the transitional 
recession and global changes. The introduction of the neoliberal concept of 
development in the SEE-WB in the 1990s was followed by a strong process of 
deindustrialization, which resulted from the applied economic changes and territorial 
disparities in industrial development. These countries have been pursuing 
industrialization-based development strategies for decades. That concept should be 
transformed in the future [39], with emphasis on the fact that the recovery of SEE is 
not possible without a new industrial development [40]. 
The SEE-WB countries have adopted the SEE 2020 Strategy [41] that focused on 
fostering innovation, skills and trade integration, i.e. integrated, smart, sustainable, 
and inclusive growth, however, it did not mention the IP. It also envisioned trade 
liberalization as a key policy that would increase exports and FDI, and accelerate SEE 
integration into the EU.  
The reforms led to the further reduction in economic performance, a dramatic 
reduction in industrial employment between 1989 and 2019 as well as a decline in the 
industrial share in the GDP from 44.5% to 20.17%. The implementation of the CEFTA, 
the launch of regional rules in the energy sector and infrastructure, trade agreements 
and duty-free exports to Russia, and the “mini-Schengen” have played a stimulating 
role for the industrial renewal. In 2020, the industrial sector in the SEE-WB employs 
1.24 million workers or 17.63% of the total number of employees, with the industry’s 
share of 20.7% in the regional GDP, and 18.9% in the GVA in 2019 (Table 1). The share 
of the regional GDP fell to only 0.94% of the total GDP of the EU-28 (2019).  
The regional economic performance has varied considerably, which confirm the new 
transition scores of the qualities of a sustainable market economy (Table 2). 
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Table 1. Indicators of economic development in SEE-WB in 2019 
 GDP 

growt
h % 
(2019) 

FDI 
(2019) 
(million 
USD)  

FDI in 
GDP 
(%) in 
2019 

GDP p.c. 
2019 
(USD) 

GVA 
manufac. 
(in % 
GDP)  

Share of 
industr
y in 
GDP 
(%) 

Share of 
industr
y in 
GDP 
(%) 

 

Albania 2.24 1,200 7.86 5,350 6.27 20.06 20.06  
Bosnia& Herz. 2.68 390.2 1.94 6,110 12.93 23.74 23.74  
Croatia 2.86 1,200 1.93 14,940 11.99 20.17 20.17  
Kosovo* 4.94 325,5 3.82 3,986 11.66  11.70 11.70  
Macedonia 
(2017) 

0.02 430.7 3.80 5,440 11.81 23.95 23.95  

Montenegro 4.06 418.2 7.55 8,910 3.71 15.93 15.93  

Serbia 4.25 4,300 8.29 7,410 13.66  25.65 25.65  

SEE-WB   3.00 8,264.6  5.02 7,449.4 18.93 20.17 20.17  

EU-27 1.60   35,623 19.70 24.50 24.50  

Source: Compiled from [45, 46, 47] 

Table 2. Transition scores of qualities of a sustainable market economy in SEE-WB 
(2019-2020)[48] 

Countries Competitive Well-
governed 

Green Inclusive Resilient Integrated 

Albania 5.14 5.11 4.49 5.31 5.22 5.66 
Bosnia&Herz. 4.68 4.53 5.20 5.48 5.91 5.08 
Kosovo* 4.78 4.56 3.47 5.28 5.18 4.67 
Montenegro 5.44 6.11 5.41 5.98 6.44 6.15 
N. Macedonia 6.02 5.57 5.16 5.90 5.93 5.75 
Serbia 5.36 5.52 5.79 6.16 5.86 5.99 
Croatia 5.64 5.97 6.38 6.39 7.47 6.54 

In a new regional IP, the support from the most influential international actors can be 
an advantage in the development of the Western Balkans. The Western Balkan 
Strategy [42] provides impetus to the perspective of regional integration into the EU. 
Additionally, some of the objectives of A new EU-US agenda for global change [43] relate 
to the reforms in the Balkans, especially regarding the restructuring of the economy, 
strengthening democratic and market institutions, mechanisms for coordinating 
program aid, donations and the integration of this region into the EU. The EC has 
adopted a An Economic and Investment Plan for the Western Balkans until 2024 [44], with 
the aim of long-term recovery of the region, green and digital transition, economic 
regional cooperation, economic growth and the reforms in the region toward the EU 
integration. The EC supports the economic convergence of the Western Balkans and 
the EU, through investments, competitiveness, inclusive growth, and green and digital 
transition. That implies integration into the EU market and its industrial ecosystems 
that are transforming according to A European Green Deal [49]. A European Green Deal 
should transform the EU into a resource-efficient and competitive economy, ensuring 
no net emissions of greenhouse gases till 2050 and economic growth decoupled from 
resource use, covering all places. This document is based on the integrated strategy 
and implementation of the 2030 Agenda for Sustainable Development [50], i.e. the 
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sustainable development goals/SDGs. The 2030 Agenda of Serbia is based on the UN 
2030 Agenda.  
The obligation to develop S3 as a new IP was introduced in the EU candidate countries 
in 2018. S3 was brought in by Croatia, Serbia and Macedonia, while it is still in 
preparation in Albania, Bosnia and Herzegovina and Montenegro. 
A comparative analysis of the industrial development indicators in the SEE-WB points 
to the dynamics of changes and the achieved level of development (Table 3). The 
applied Industrialization Intensity Index is measured by a simple average of the share of 
manufacturing value added (MVA) in the GDP and the share of medium and high-
tech industries in the MVA [51]. The index decline and its low value in the SEE-WB 
from 1990 tо 2018 indicated deindustrialization and a low industrial share in regional 
specialization (Table 3). The comparison of the industrialization intensity indices 
points to the existing large differences in the level of industrialization of the SEE-WB 
(up to 4 times), as well as to the reduced industrial role in comparison to 1990. 

Table 3. Industrial indicators in SEE-WB (2018-2019) 
 Albania Bosnia& 

Herzeg. 

Croatia North 

Macedonia 

Monte 

-negro 

Serbia Kosovo* SEE-WB 

Industrialization 

intensity index 

(2018) 

0.11 0.28 0.34 0.34 0.14 0.38 - 0.265 

Competitive 

industrial 

performance index 

(2018) 

0.01 0.03 0.05 0.03 0.01 0.04 - 0.028 

Share of 

manufacturing 

value added in 

GDP index (2018) 

0.17 0.34 0.35 0.32 0.10 0.44 - 0.286 

Share of medium 

and high-tech 

industries in total 

manufacturing 

value added index 

(2018) 

0.06 0.22 0.34 0.37 0.18 0.32 - 0.248 

Share of industry 

in GDP (%)  

20.06 23.74 20.17 23.95 15.93 25.65 11.7 20.17 

GVA industry in 

total GVA (%) 

13.2 23.3 19.2 21.4 12.5 24.0 14.4 18.93 
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Share of industrial 

employees (in %) 

17.9 19.8 14.0 16.9 5.6 21.2 15.3 17.63 

Source: [51, 46] 

The Competitive Industrial Performance (CIP) index value represents a composite 
measure of a country's competitive industrial performance. The quantitative results of 
the regional CIP index indicate deep differences in the SEE-WB (up to 5 times, Table 
4). The dynamics of both these indices in the SEE-WB indicate a lower economic 
development level (Table 3 and Table 4). 
 
 
 
 

Table 4. Movement of Industrialization intensity index and CIP index in SEE-WB 
Country Industrialization Intensity 

index 
Competitive Industrial Performance  
Index 

 199
0 

2000 2010 2018 1990 2000 2010 2018  Level from 
1990 to 2018  

Albania 0.14 0.08 0.12 0.11 0.04 0.03 0.04 0.04 Bottom to 
lower middle 

Bosnia & 
Herzeg. 

0.31 0.29 0.12 0.28 0.04 0.03 0.04 0.04  Lower middle 
to middle  

Croatia 0.49 0.37 0.36 0.34 0.07 0.06 0.05 0.05 Uper middle 
Kosovo* - - - - - - - - - 
Macedonia 0.33 0.20 0.26 0.34 0.02 0.02 0.02 0.03 Lower middle 

to bottom 
Montenegro 0.24 0.23 0.15 0.14 0.01 0.01 0.01 0.01 Middle 
Serbia 0.43 0.43 0.31 0.38 0.05 0.03 0.04 0.04  Uper middle 

to middle 

SEE-WB 0.34 0.274 0.234 0.265 0.038 0.030 0.033 0.035  

Source: [51, 46]   

 
Comparison of spatial concentration and regional specialization of 

industry 
According to Krugman [52], the neoclassical economic approach shows that regional 
diversification of the industrial structure reduces unemployment and supports 
growth, while specialization can slow down growth and increase the risk of 
unemployment. The proponents of neoclassical insights believe that external 
influences encourage the spillover of knowledge through specialized and 
geographically concentrated industrial growth [53]. 
Research of the regional industrial development rarely have in focus the issue of 
spatial concentration, except for some geographic studies of industrial distribution 
and concentration [35, 54, 55, 56, 57, 58]. The analysis of spatial concentration is mainly 
based on the locational and industrial specialization indices.  
In the comparative analysis of the spatial industrial concentration and industrial 
specialization in the SEE-WB, several measuring tools were applied, such as: the 
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concentration index (CI) based on the modified Herfindahl-Hirschman index [35], 
location coefficient and industrial specialization (Balassa index). The empirical results 
are given in Table 5. 
Table 5. Comparative review of the spatial industrial concentration in SEE-WB (2019) 
 Concentration 

index (CI) 

Location coefficient 

(LQ1) 

Index of industrial  

specialization (Balassa 

index or LQ2) 

Albania  4.24 1.340 1.015 

Bosnia& Herzegovina 2.45 0.858 1.126 

Croatia 9.92 0.975 0.796 

North  Macedonia 2.71 1.125 0.958 

Montenegro 0.11 0.379 0.318 

Serbia 0.307 1.151 1.202 

Kosovo* 0.290 0.262 0.866 

SEE-WB - 1.0 1.0 

Source: Author's calculations  

Concentration index (CI) is one of the tools for measuring the spatial concentration of 
industry.  The Herfindahl-Hirschman index (HHI) is a quantitative tool for the absolute 
measurement of the diversification and concentration of industrial employment. Van 
Egeraat et al. [35] have adapted the HHI to identify significant industrial 
concentrations. A new modified 𝐶𝐼𝑖𝑗 indicator takes into account employment, the 

number of firms, and the distribution of the size concentration.  
In the comparative analysis of the spatial distribution of industry in the SEE-WB from 
1990 to 2019, two methods were used to calculate the location coefficients. 
First, the location coefficient (LQ1) expressed as the ratio of industrial and total 
employment of the state (NUTS-1) and the level of SEE-WB to the ratio of population 
of these spatial units, is calculated according to the general expression:  
𝐿𝑄1 = 𝑒𝑖: 𝐸𝑖/𝑠: 𝑆,                                                                                                                (1) 
where 𝑒𝑖 is the number of industrial workers in a smaller spatial unit, 𝐸𝑖– the number 
of industrial workers in a larger spatial unit, 𝑠 is the number of inhabitants in a smaller 
spatial unit, and 𝑆 is the number of inhabitants in a larger spatial unit. 
Second, the location coefficient of industrial specialization LQ2 (Balassa Index) or Revealed 
Comparative Advantage/ RCA index [36]. The degree of industrial specialization can be 
measured by the location coefficient, which identifies the relative disproportion 
between the share of industrial employment in the total employment of a smaller 
spatial unit and the share of industrial employment in the total employment of a wider 
area. The LQ is expressed as:  
𝐿𝑄2 = 𝑒𝑖: 𝑒/𝐸𝑖: 𝐸,                                                                                                                (2) 
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where 𝑒𝑖 is the industrial employment of a smaller spatial unit, 𝑒 is the total 
employment of a smaller spatial unit, 𝐸𝑖 is the industrial employment in a wider area, 
and 𝐸 is the total employment in a wider area. National industrial specialization in the 
SEE-WB is measured by Balassa index [36] or RCA. It is measured by the relative share 
of industrial employment in the total employment in relation to the wider territory by 
locational coefficient. Dynamic LQ or the “regional factor” (RF) shows changes in the 
industrial employment index of individual NUTS-1 compared to the SEE-WB in the 
analyzed period (1990-2019). The results of the comparative analysis of the dynamics 
of the level of spatial concentration of industry (LQ1) and industrial specialization 
(Balassa index or RCA index) in the SEE-WB from 1990 to 2019 are shown in Table 6. 
The analysis of regional industrial specialization in the SEE-WB indicates the territorial 
differences in that period. 
The classification of the national areas (NUTS-1) in the SEE-WB according to LQ1 
values, with the use of a quantitative scale and typology in according to Puljiz [59] is 
given in Table 7. The results show that the growth of regional specialization was 
achieved only in Serbia (measured by the scale values LQt‐LQt‐ts>0.1, where t - 2019, 
ts-1990), while the stagnation of specialization characterized Bosnia and Herzegovina, 
Kosovo*, and North Macedonia (‐0.1<LQt‐LQts>0.1). Decline of specialization was 
present in Montenegro and Croatia (LQt‐LQts<‐ 0.1).  
 
 
 

Table 6. Movement of the location coefficient and the index of industrial 
specialization in SEE-WB (1990-2019) 

Country Location coefficient 
(LQ1) 

Index of industrial 
specialization 
( Balassa) 

RF (regional 
factor) 
(Balassa) 

Dynamics 
of changes 
(Balassa) 

 1990 2019  1990 2019  2019/1990 2019/1990 

Albania - 1.340  - 1.015  - - 
Bosnia & Herz. 1.130 0.858  1.118 1.126  0.649 0.008 
Croatia 1.249 0.975  0.900 0.796  0.758 -0.104 
Kosovo* 0.464 0.262  0.911 0.866  0.591 -0.045 
Macedonia 1.127 1.125  1.035 0.958  1.186 -0.077 
Montenegro 0.948 0.379  0.833 0.318  0.448 -0.515 
Serbia 1.438 1.151  1.015 1.202  0.834 0.187 

SEE-WB 1.0 1.0  1.0 1.0  0.744  

Source: Author's calculations.  

Table 7. Classification of NUTS-1 units according to the spatial industrial 
concentration (LQ1) in SEE-WB (1990-2019) 

Type of NUTS-1 Scale of Location 
coefficient LQ1 [59] 

LQ1 
(1990) 

LQ1 
(2019) 

The industry at the beginning ≤ 0,399 - Montenegro, Kosovo* 
A poorly developed industry 0.400‐0.699 Kosovo - 
Industrial development close to 
the SEE-WB average  

0.700‐0.999 Montenegro Croatia, Bosnia and 
Herzegovina 
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Industrial development slightly 
above  SEE-WB average 

1.000‐1.300 Croatia, Bosnia 
and Herzegovina, 
Macedonia 

Serbia, North 
Macedonia 

Medium-developed industry  1.301‐1.600 Serbia Albania 

Industry as the main branch  1.601‐2.000 - - 
Strongly developed industry ≥ 2.000 - - 

Source: Author's calculations.  

According to the Balassa Index, and scale of RCA proposed by Hinloopen and van 
Marrewijk [60], the industries with a comparative disadvantage characterize North 
Macedonia, Kosovo*, Croatia and Montenegro (0< RCA< 1). The industries with low 
comparative advantages exist only in Serbia, Bosnia and Herzegovina, and Albania 
(1<RCA<2), while the industries with medium comparative advantage or the 
industries with strong comparative advantages do not exist in the SEE-WB (2< RCA<4; 
4<RCA). 
 

Industrial development in Serbia 
The main characteristic of industrial development in Serbia since the 1990s have been 
a drastic decline in production (especially in the period of hyperinflation 1992-1993) 
and a strong process of de-industrialization, which implies a decrease in the industry's 
share in the GDP, GVA and total employment. Strong deindustrialization in the 
Republic of Serbia was not a "spontaneous" process, but a consequence of the events 
from the period of extreme crisis and recession (1991-2000), such as the dissolution of 
the SFRY, UN sanctions (1992), isolation, wars, bombing (1999), etc.; and the political 
decisions on the transitional model of economic reform that were made after 2000, 
which consequently brought the industry to a period of severe devastation. These 
causes have contributed to a fall in GDP of over 50%. The focus was not on industrial 
development but on the services sector, liberalization and stimulation of imports, 
destimulation of exports (due to the overvalued exchange rate), rapid privatization 
with a high level of failure (>30%), but with a strong de-industrialization, and one 
million jobs lost (600,000 in industry) and a huge “brain drain”. This has contributed 
to long-term disinvestment in industry, insufficient attraction of the FDI and low 
investment in the already technologically backward industry (3-5 technological 
generations or 25-30 years) compared to developed countries of the EU. These trends 
have led to very low level of industrial competitiveness and structural changes in the 
industry itself – to a declining share of propulsive and/or high-tech production, with 
the collapse and reduction of the large industrial systems and implicit devastation of 
larger industrial centers (cities), as well as to the weakening economic strength of most 
regions. 
Since 1990 until today, there has been very divergent economic growth in Serbia, such 
as: a) the collapse of economy and transitional recession with a negative GDP growth (-6.3% 
from 1991 to 2000), and b) slow recovery from 2001 to 2019 with different dynamics of 
economic growth, average 3.1%.  
From 2001 till now, there have been three phases characterized by: 1) fast GDP growth 
(average 5.4-6.5%, but in industry only 2.1% or three times less) with a slow recovery 
and restructuring of real economy (2001-2008); 2) a slowdown in economic growth from 
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the global  crisis (2008) till 2012 with negative average GDP rate of -0.2% (also -6% in 
2009) with economic stagnation; and 3) a weak recovery of economic growth from 2013 
to 2019, with a GDP growth average 2.1% [62]. The global crisis has affected the new 
decline in production, so that until 2018 the indicators of industrial employment, 
industrial growth and its share in GVA were not reached at the level of 2008. From 
2009 to 2018, the average growth rate of industrial production was five times lower 
(0.4%) in relation to the period 2001-2009. This led to a rapid decline in the share of 
industry in GDP from 26% to 20.8% and a slight decline in industrial employment 
(from 22.12% to 21.8%, Figure 1), i.e. strong deindustrialization. The industrial GVA 
was 15.1% of GDP in 2018, while industrial GVA in the GDP of the EU-28 was 14.7%.  

 
Figure 1: Indicators of Serbian industry from 2001 to 2018 (in %)[62] 

According to the new Strategy SEE 2030 [61], the manufacturing sectors’ contribution 
to the GDP in this region amounts to 12.58% on average, while the share of 
manufacturing stands at 14.5% of GDP in the EU in 2020. Positive growth trends in the 
manufacturing industry have been observed since 2015 due to the improvement of the 
business environment and state subsidies. According to the data of the Ministry of 
Economy, from 2015 to 2020, the state subsidized 93 industrial projects (mainly FDI) 
through incentives, whose total investment value was 1.4 billion euros, with the 
creation of 42,339 new jobs. 
In the period 2001-2019 in the structure of the manufacturing industry there was a 
decrease in the share of high-tech industry (4.5%), an increase in the share of medium-
high technological level (19.9%), a decrease in the share of medium-low technological 
level (32.2%), as well as reduction of low-tech level (43.4%). All technological levels 
were recorded growth in labor productivity (due to the fall in employment and huge 
FDI), low export competitiveness, as well as a high share of exports and imports. 
  The industrialization intensity index indicates a lag in terms of the quality of 
industrialization, technological complexity of production and a low share of the high-
tech sector in the GVA. Despite achieving higher GDP rates in recent years, it does not 
significantly change Serbia’s rank as one of the least developed European countries, 
due to the devastating effects of the 1990s, the global crisis and the weakness of the 
transitional concept of economic reform, and the consequent destruction of industry. 
The main problems of the industry are low industrial growth, weak competitiveness, 
slow structural changes, its declining share in GDP, low level of investment despite 
significant FDI inflows, greater lag in innovation and new technologies, inefficient use 

-20

-10

0

10

20

30

40

2
0
0
1

2
0
0
2

2
0
0
3

2
0
0
4

2
0
0
5

2
0
0
6

2
0
0
7

2
0
0
8

2
0
0
9

2
0
1
0

2
0
1
1

2
0
1
2

2
0
1
3

2
0
1
4

2
0
1
5

2
0
1
6

2
0
1
7

2
0
1
8

GDP growth (%)

Annual growth of
ind.value added (%)
Share of industrial GVA in
GDP (%)
Share of industrial
employment (%)



 
 

378 
 

of material inputs and large regional/spatial inequalities in development and 
distribution. 
The territorial development of Serbian industry is characterized by the continuation of 
the deepening of regional spatial inequalities and its concentration in the post-socialist 
period (Table 1). More than 65% of GDP, GVA and industrial capacities are 
concentrated in Vojvodina and Belgrade. 
 

The prospects for a new industrial policy in Serbia 
The state industrial policy should change the overall development paradigm, from the 
traditional approach based on the exploitation of natural resources towards a 
development approach based on new technologies, innovations, education, 
cooperation, partnerships and competitiveness for creating a high GVA. The classical 
IP was based on the identification of priority branches, production and support for 
development through various forms of direct and indirect subsidies (e.g. grants or 
cheap loans, incentives, state aid), and on direct control by state institutions.  
The national industrial strategy should be in line with the New Industrial Strategy for 
a Globally Competitive, Green and Digital Europe [4]. The European industrial 
strategy is based on the strengthening of the single European market and on a new 
type of governance which achieves a double transition of industrial development - 
towards climate-neutral production and digital leadership. The basic strategic 
commitments of IP should contribute to solving the key development, economic, 
social, spatial and other problems in the Republic of Serbia, and should include: 1) a 
significant shift from the dominant model of low-cost competitiveness to the model of 
innovatively based competitiveness; 2) the establishment of priority branches and 
production, support through various forms of subsidies and direct control which 
performed by state institutions; 3) the application of innovative technologies and 
production of a higher level of added value in the business block-chains, which 
represent the basis of industrial growth, export competitiveness and new employment; 
and 4) increased the readiness of public actors (state) to take risks in developing of 
innovations, new services and markets, "entrepreneurial discoveries", joint creation of 
the new mission-oriented innovations, etc. 
Serbia and SEE countries have adopted a common Strategy SEE 2020 [41]  with a 
"mainstream economy" focus on digitalization and high technology in the service 
sectors, without planning their industrial development. The new SEE 2030 Strategy [61] 
promotes regional cooperation and the implementation of UN SDGs within the SEE 
region across the three dimensions of sustainable development (prosperity, people, 
and peace and partnership), priorities, tasks and actions. It does not contain any 
indications for IP, except pointing to the general contributions to the targets of SDGs 
8 (Decent work and economic growth), and 9 (Industry, innovation and 
infrastructure). The priority 1 (Promoting economic growth through trade creation, 
sustainable and responsible tourism and enhancing transport connectivity) includes 
only one action related to industry- promoting digitalization and green transformation 
in industry and agricultural production in SEE with the goal of creating multiplying 
effects to other sectors of economy (such as tourism). In  Priority 4 (Reducing digital 
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divide through better broadband connectivity, development of digital skills and 
accelerated digitalization of industry and public services), there are no actions related 
to industry. The industry is mentioned in Priority 8 (Facilitating access to education 
and supporting the improvement of its quality) in the form of action as creating SEE 
technological centers through university and industry collaboration promoting 
technology based entrepreneurship including green economy entrepreneurship. Also, 
within priority 5 (Enhancing public-private sector partnership and role of financial 
sector for development and the implementation of SDGs in SEE) envisages a task of 
the improvement of local public service planning and provision through better 
coordination and cooperation of local authorities and local stakeholders, which also 
includes enhanced collaborative spatial planning for the development of regional 
specializations.  
Serbia’s  new growth agenda [63], prepared by the World Bank, has forecasted Serbian 
real GDP growth up to an incredible 7% annually over the next 20 years, as well as the 
generation of 100,000 jobs per year. The new IP should be based on realistic goals, 
development capabilities, limited technological capacities and available industrial 
capabilities for applying the innovations. The IP should enable the solutions for key 
development, economic and social problems in Serbia.  
According to the Strategy of IP Serbia 2021-2030 [64], the main aim is increasing Serbia's 
competitiveness with the following specific goals: raising the technological level of the 
industry and its transformation towards digitalization and automation; increasing the 
contribution of research and innovation solutions to the development and 
digitalization of industry; increasing investments with a balance in their structure and 
quality; increasing the level of the value added in industrial export, and the 
transformation of the industry from a linear to a circular model (with a share of 10% 
until 2030). The main interventions are envisaged: human resources empowerment for 
industrial development, digital transformation of industry, innovation, investment, 
and internationalization.  
The new IP of Serbia should incorporate the frameworks and solutions of the Smart 
Specialization Strategy of Serbia 2020-2027 (S3) [65]. The goal of RIS3 in Serbia is 
development and placement of top innovative products and services on the global 
market. In developing S3 Serbia, the framework of the Joint Research Centre for Smart 
Specialization in the countries covered by the EU enlargement process and 
neighbouring EU countries, adopted by the European Union in 2018 (as binding), was 
applied. Adoption of the S3 is expected in 2020, and it is one of the conditions for 
closing Chapter 20: Entrepreneurship and IP in the EU accession process. The S3 in 
Serbia [65] envisages the development of the vertical priority areas: 1. ICT (Big data, 
cloud technology; IoT; software); 2) Creative industries (Creative digital media 
production and services; gaming industry; smart and active packaging); 3) Food for 
futures (high-tech agriculture; value added food products; sustainable agri-food 
production); 4) Future machines and manufacturing systems (application machines; data 
to decision–Industry 4.0; premium tools and smart mobility solutions; sustainable heat 
appliances and devices; 5)  Energy efficient and eco-smart solutions; 6)  Key enabling 
technologies and emerging technologies (photonics; advanced materials and 
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manufacturing technologies; electronics); industrial biotechnology; block-chain 
technologies; autonomous driving, aerospace systems and engineering).  
Within the horizontal dimension, two priority areas are envisaged: energy efficient and 
eco-smart solutions, and key technologies and emerging technologies (photonics; advanced 
materials; manufacturing technologies; electronics; biotechnology; block-chain 
technologies; automatic control, etc.).  

 
Suggestions to industrial policy of SEE-WB 

The new IP in the SEE-WB should be aligned with the new Industrial Strategy for a 
globally competitive, green and digital Europe, the SEE 2030 Strategy and documents 
of the WB. The aim should be increasing competitiveness, reducing spatial inequality, 
and introducing of a new type of governance which should achieve the transition of 
industrial development towards climate-neutral production till 2050, and digital 
leadership. The main priorities of the IP are: global competitiveness, climate neutrality 
by 2050, and a digital future. The Europe is proposing a new Just Transition Platform 
mechanism to ensure the transition of carbon-intensive regions, including SEE. 
Priorities include measures for the energy-intensive industries, sustainable and smart 
industries. 
The role of S3 is to foster regional and sectoral benefits by upgrading the existing and 
promoting new technologies. The S3 does not have features that could help in 
equalizing the conditions; on the contrary, it sometimes has the potential to make them 
worse. Consequently, the place-based measures in the future IP in the SEE-WB should 
encourage a more territorially balanced and cohesive regional growth.  
Globalization and digitalization could have significant implications for the IP in the 
SEE-WB: the industry is facing major structural changes; employment challenges; new 
products, etc. Industrial production in the SEE-WB was sluggish compared to the EU. 
Therefore, the IPs should include additional or specific measures such as: supporting 
to competitiveness, innovations, productivity and export; further restructuring;  
achievement of sustainable/circular production in most part of regional industry; 
supporting an increase of regional industrial specialization and better spatial 
distribution; improvement of institutional framework; creation of new jobs; more 
balanced regional territorial development and governance; development of innovative 
infrastructure (industrial zones, industrial parks, etc.). The adoption of IP should be 
aligned with the SEE 2030 Strategy and the documents of the SEE-WB. 

 
Conclusion 

Transitional changes, the global crisis and different contextual factors highlighted the 
structural weaknesses and the shrinking industrial base in the SEE-WB. The 
quantitative (summarized) results of the empirical analysis of spatial industrial 
concentration and regional industrial specialization in the SEE-WB indicate general 
deterioration of all the analyzed indicators in the period from 1990 to 2019. The 
exception is Serbia which is the only country to have increased its regional industrial 
specialization in the post-socialist period, while a decline in industrial specialization 
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was found in Montenegro and Croatia. The stagnation of industrial specialization 
characterized Bosnia and Herzegovina, Kosovo, and North Macedonia. 
According to the Balassa Index, the industries with comparative disadvantages 
characterize North Macedonia, Kosovo, Croatia and Montenegro, while the industries 
with low comparative advantages exist only in Serbia, Bosnia and Herzegovina, and 
Albania. Also, the industries with medium comparative advantages or the industries 
with strong comparative advantages do not exist in the SEE-WB. 
A proactive, comprehensive and specific IP is needed for achieving faster industrial 
and economic growth in the SEE-WB. The governments in the SEE-WB should 
establish the new IPs also in accordance with the SEE 2030 Strategy. The SEE-WB is 
characterized by limited opportunities for the development of innovations and by 
bleak prospects for growth not only of high-tech industry, but general industrial 
growth.  
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NEW METHODOLOGY IN GREEN CITY PLANNING – THE 
WAY TO SUSTAINABLE URBAN DEVELOPMENT 

 
Mila Pucar 96; Sanja Simonović-Alfirević97, Marina Nenković-Riznić98; Snežana Petrović99 

 

Abstract 
 
In 2018, the City of Belgrade signed the Covenant of Mayors for Climate and Energy 
in order to reduce carbon dioxide (CO2) emissions by at least 40% and enhance the 
city’s resilience to the effects of climate change by 2030. To implement these goals, a 
team (authors of this paper) was formed to develop a Sustainable Energy and Climate 
Action Plan (SECAP) based on the results of the Baseline Emission Inventory (BEI) and 
Vulnerability and Risk Assessment (VRA). The VRA involved determining CO2 
emissions using an approach based on a series of activities and the reduction of GHG 
emissions. The impact of the provided climate change mitigation measures was 
assessed on the basis of a hypothetical baseline scenario (increase in demand in the 
BEI sectors and socioeconomic parameters). To achieve the mitigation objectives, it is 
necessary to implement projects in the field of energy efficiency, expand district 
heating, introduce renewable energy sources in the energy potential of the city, 
rationalize public lighting and traffic, and continue with intensive urban greening. 
 
Key words: integrated baseline emission inventory (BEI), vulnerability and risk assessment 
(VRA), climate change mitigation and adaptation, energy and energy efficiency 
 

Introduction 
 
Efficient and sustainable energy production and utilization are a precondition for 
energy stability, economic growth and preservation of a healthy environment. On the 
other hand, the burning of fossil fuels and significant emissions of carbon dioxide 
(CO2) and other greenhouse gases are accelerating climate change and leading to major 
socioeconomic consequences. While these problems have not been resolved, laws, 
action plans and strategies are being adopted across the world in the fields of energy, 
transport, waste management, management of various risks, etc. Serbia is joining 
international organisations dealing with these issues, it ratifies agreements, such as the 
Paris Agreement, by which it has committed to reducing greenhouse gas (GHG) 
emissions by 9.8% by 2030 (relative to 1990)[1], it enforces laws such as the Law on Air 
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Protection [2], etc. In 2015, the City of Belgrade, Secretariat for Environmental 
Protection adopted the Climate Change Adaptation Action Plan and Vulnerability 
Assessment (2015) [3]. 
 
One of the principal ways to solve these problems is by adopting sustainable energy 
and climate action plans for some cities in Europe and worldwide, particularly large 
cities. Following the adoption of the 2008 EU Climate and Energy Package, the 
European Commission established the Covenant of Mayors [4] to support the efforts 
of local authorities in implementing sustainable energy policies, primarily with regard 
to climate change mitigation and reduction of fossil fuel consumption. By signing this 
Covenant in 2018, the City of Belgrade committed to reducing CO2 emissions by at 
least 40% in certain sectors, to increasing the city’s resilience to the effects of climate 
change, and to ensuring access to sustainable energy by 2030. To achieve this, projects 
focused on energy efficiency need to be implemented, the district heating network 
should be expanded, the city’s energy potential should include renewable energy 
sources, public lighting and transport should be rationalised, and intense urban 
greening should continue. At the session held on 9 June 2021, the Assembly of the City 
of Belgrade adopted the Sustainable Energy and Climate Action Plan (SECAP), 
published in the Official Gazette of Belgrade / Year LXV, No 44 of 10 June 2021 [5], 
and the Green City Action Plan (GCAP), published in the Official Gazette of 
Belgrade / Year LXV, No 45 of 10 June 2021 [6]. Strategic environmental assessments 
were carried out for both action plans. Their aim was to evaluate the activities 
proposed in the plans [7] [8]. The SECAP Action Plan, which will be partially 
considered in this paper, is based on the results of the comprehensive Baseline 
Emission Inventory (BEI) and the Vulnerability and Risk Assessment (VRA), which 
were also the first step in the development of the SECAP. The VRA entailed 
determining CO2 emissions using an approach based on a series of activities and 
reduction of greenhouse gas emissions. The impact of the provided measures on 
climate change mitigation, individually and combined, was assessed based on a 
hypothetical baseline scenario, which is based on a rise in demand in BEI sectors and 
social and economic parameters. The authors of this paper were involved in some 
stages of the Action Plan, in particular the development of the Baseline Emission 
Inventory (BEI), which will be discussed in this paper. 
 

The main idea and objectives of the SECAP 
 

As part of the Sustainable Energy and Climate Action Plan (SECAP) [5], a new 
methodology was developed [9] in relation to somewhat similar documents, such as 
the Sustainable Energy Action Plans (SEAP) [10], which had not sufficiently covered 
the area of climate change. The Covenant of Mayors for Climate and Energy requires 
its signatories to develop studies assessing climate change risks and vulnerabilities so 
as to highlight the potential and deficiencies of specific areas. The objective of this 
Action Plan is to ascertain the nature and scope of risks by analysing potential hazards 
and assessing the vulnerability that may potentially jeopardise or harm the 
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population, or the property and the environment on which it depends. In this way, 
appropriate adaptation strategies could be defined, which are included in the SECAP 
activities, and will directly enhance the resilience of the area. To identify all energy 
consumers, the obligations under the Covenant of Mayors pertain to the entire 
geographical area of the local authorities, taking account of the energy consumption 
in all sectors of activities which the local authorities may influence. The entire initiative 
is carried out through various activities in public and private sectors, and is mainly 
aimed at raising energy awareness among stakeholders by promoting successful 
projects and initiating new activities. As was the case for the SEAP, the SECAP entails 
the assessment of the local context in terms of geography, demographics and energy, 
along with the CO2 Baseline Emission Inventory which relates to a certain baseline 
year, the clear identification of emission reduction targets, and planned activities 
within timeframes, assignment of responsibilities and impact and cost assessment. In 
this sense, the SECAP retains the same methodological framework as the SEAP, but is 
considerably different in terms of objectives, timeframes and the limited period of 
development. 
 
The main objective of the SECAP is to define climate change mitigation activities which 
enable the reduction of CO2 emissions by at least 40% by 2030, with the SECAP 
development time limited to two years from joining the Covenant. By signing the 
Covenant of Mayors in 2018, the City of Belgrade committed to reducing its CO2 
emissions by at least 40% in certain sectors, to enhancing the city’s resilience to the 
effects of climate change, and to ensuring access to sustainable energy by 2030. For the 
purpose of preparing the Sustainable Energy and Climate Action Plan for the City of 
Belgrade, a strategic environmental assessment was performed, aimed at conducting 
a multi-criteria evaluation of the impact of the planned activities on environmental 
protection objectives. The purpose of preparing a strategic environmental assessment 
of the impact of this Action Plan was to identify the potential impacts of strategic 
decisions and targets on the quality of the environment, and the envisaged measures 
for the mitigation of those impacts and their lowering to acceptable limits, without 
creating any conflicts in space, and taking into account the capacity of the environment 
in the observed area [7] [8]. 
 

The new methodology for climate change mitigation in certain sectors 
 
The new climate change mitigation methodology relates to initial research in some 
sectors, such as buildings (public, tertiary and residential); equipment / facilities; 
transport; industry; waste; local electricity production; and local heat production and 
public lighting. A part of the activities which this team worked on pertains to the 
development of the BEI – Baseline Emission Inventory, which included the following 
activities: defining the baseline year based on analyses and available data; selection of 
the sector of energy consumption for analysis (in cooperation with the broader team); 
collection of data for selected sectors; development of BEI forms and SECAP templates; 
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collection of data for initial projections; development of the baseline scenario; 
collection of information on existing strategies and action plans for the selected sectors. 
 
Based on the established baseline values, the following steps required coordination 
with the development of the Green City Action Plan (GCAP), City of Belgrade. The 
general vision, strategic objectives and a list of potential options / activities were 
defined. The general objective of climate change mitigation as part of the SECAP is to 
reduce CO2 emissions established in the BEI by at least 40% until 2030, compared to 
2015 data. A more long-term objective after 2030 was not under consideration. During 
the project, the role of the Working Group, which also included the authors of this 
technical solution, entailed the preparation and submission of materials, definition of 
objectives, proposal of options for implementing measures, etc. All these activities 
were carried out through the cooperation between the expert consultant team and the 
working group, including several workshops and communication at various stages of 
the project. 
 

Baseline Emission Inventory (BEI) 
 

The BEI was developed by calculating the reduction of CO2 emissions in line with the 
proposed activities. Impacts of measures on climate change mitigation, individually 
and combined, were assessed according to a hypothetical baseline scenario. The 
Belgrade BEI was defined for 2015 and only takes into account CO2 emissions. To 
obtain valid data for the year in question, many sources that this team could obtain 
were used [11], [12], [13], [14]. The BEI covers the following sectors: 
 
- Buildings, equipment and facilities; residential buildings; city buildings [15], [16], 
[17];  
- Public lighting [18] [19]; 
- Transport: city vehicles; public transport; private transport; 
- Local electricity production; heat production [20], [21], [22], [23], [24]. 
 
The energy utilised in Belgrade in 2015 in the above sectors equalled 14,376 GWh, and 
related CO2 emissions amounted to 7,671 Gg. As Figure 1 below shows, 55% of the 
energy was used by the residential sector, followed by transport with 38%. The most 
used source was electricity (36%), followed by diesel fuel (27%). Electricity was used 
the most by the sector of buildings, and the quantity of used electricity was so great 
because most households still used electricity for heating and hot water, since the heat 
pipe network did not cover the entire city. The natural gas distribution network was 
still in development. 
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Figure 1: Energy consumption by sector and energy carrier in Belgrade in 2015 

 
Figure 2 shows CO2 emissions by sector and source for 2015. Of these emissions, 68% 
originated from the residential sector, which was followed by transport, accounting 
for only 19%. The sector of buildings accounted for 79% of emissions. As regards 
energy sources, 68% was emitted by electricity consumption because of the high 
national emission factor for electricity (1.1 t CO2/MWh), which is 3-5 times higher than 
the emission factor used for fossil fuels. 
 

 
Figure 2: CO2 emissions by sector and energy carrier in Belgrade in 2015 

 
 

Conclusion 
 

The key existing plans by sector were analysed to define potential projects that could 
be included in the GCAP and SECAP. These options were collected in a “wider list” in 
the form of a table highlighting all potential projects and deficiencies in order to define 
challenges. Opinions of technical experts were requested through the City’s Working 
Group, leading to the shortening of the wider list. Each activity in the short list was 
subsequently evaluated based on a series of qualitative criteria to ensure that their 
impact on GCAP and SECAP objectives was efficient and suitable. Finally, a short list 
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of options was given, along with evaluation details. The SECAP Action Plan will be 
carried out by the team of the Project Implementation Unit (PIU), which should 
include all subjects and institutions responsible for large CO2 emissions. Coordination 
of this team should be provided by the Mayor’s office. The role of the Project 
Implementation Unit will be to initiate projects, manage their implementation, ensure 
that SECAP objectives are met, and prepare regular reports for the Covenant of 
Mayors. 
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INTEGRATION OF THE CONCEPT OF SUSTAINABILITY IN THE 
ANALYSIS OF ENVIRONMENTAL IMPACTS AND PROJECT 

PREPARATION FOR TRANSPORT INFRASTRUCTURE 
 

Igor Jokanović100; Milica Pavić101 
 

Abstract 
 
The process of environmental impact analysis and sustainability planning are usually 
two different tasks. Both processes bring similar benefits because they ultimately help 
transport infrastructure to reduce its impact on the environment, society and the 
economy, whether it is the general operation of the network or through individual 
elements. Although the sustainability of the transport network or its particular part is 
not specifically required, integration would enhance sustainability efforts and ensure 
that projects reflect a balanced approach. The paper aims to present some basic 
elements of integration through individual phases of preparation of transport 
infrastructure projects. In that way, the use of materials, components and procedures 
for performing works is ensured, which will provide the infrastructure and enable the 
appropriate transport service in accordance with the set goals of sustainable 
development. 
 
Key words: transport infrastructure, sustainability, integration, engineering behaviour 

 
Introduction 

 
The accelerated technological progress of humanity in the second half of the XX and 
the beginning of the XXI century, directly and indirectly affected the disturbances of 
the natural balance, not only locally at the place of pollution, but also globally on a 
planetary scale. Problems of soil, water and air pollution, as well as climate 
disturbances, threaten the dynamic balance of nature. In addition, population growth 
and increased needs for food, water, mineral and energy resources are increasingly at 
odds with available natural resources. The problem of many existing technologies that 
endanger the environment is also expressed, because they are deeply rooted in the 
economic and social organization and culture, and they have an infrastructure that is 
difficult to change due to the significant necessary investments. 
At the same time, technological advances have enabled the observation of these 
phenomena and the gradual orientation of developed countries, which are mainly 
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significant polluters, towards environmental protection. A number of methods have 
been developed to monitor these phenomena, as well as a number of complex national 
and international programs for gradual reduction of negative impacts of people and 
their activities on the environment - starting from the development of environmental 
awareness to creating new ways of life and more suitable and acceptable technological 
solutions. 
The transport sector is undoubtedly one of the most important sectors for the economic 
development and progress of mankind. An efficient, effective and flexible transport 
system of the country is the basis for economic activities and quality of life. The human 
population requires and expects adequate mobility for work, education, health care, 
leisure and entertainment. Sustainable economic development depends significantly 
on an efficient and widely available transport infrastructure that meets mobility needs. 
However, the transport sector is also one of the areas of human activity that is most 
closely related to the quality of the environment. The transport system, which has 
developed in the world to meet these needs, has shown significant and growing threats 
to the environment, especially to human health, and very often endangers its own 
goals. 
The processes of environmental impact analysis and sustainability planning usually 
present two different tasks. The environmental impact analysis process is usually 
conducted on the basis of specific regulatory requirements and a defined scope for a 
particular plan or project, while sustainability planning can be designed to guide the 
functioning of a transport network or part of it with a broader vision and commitment. 
Both processes bring similar benefits because they ultimately help transport 
infrastructure to reduce its impact on the environment, society and the economy, 
whether it is the general operation of the network or through its individual elements. 
Above all, these efforts aim to ensure long-term development in a sustainable way. 
Although the sustainability of the transport network or a specific part of it is not 
specifically required, consideration should be given to integrating it into all 
environmental impact assessment procedures to enhance sustainability efforts and 
ensure that all projects reflect a balanced approach to economic opportunities, 
environmental quality and social equality. In addition, an integrated approach to 
sustainability planning and environmental impact analysis can help gather 
information and resources, improve the efficiency of both processes and the 
consistency of planning and development of transport projects. 

 
Sustainability and Infrastructure 

 
The basic meaning of sustainability is the creation of a new efficient system of 
distribution and utilization of resources, starting from the principle that stocks of 
natural resources must not be spent beyond the limits of the ability to restore the 
natural system (Figure 1). The concept of sustainable development emphasizes the 
maintenance of natural resources and the natural environment as a prerequisite for the 
development of any economic activities in order to achieve human well-being and 
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quality of life. Nature provides “life support mechanisms and services” as a basis for 
social environment and progress. Economic activities are a means to use these 
resources and to release their potential value in society in order to meet human needs. 
According to this model, economization is a human activity that continuously 
transforms natural resources into a quality of life that is reflected through goods and 
services. 
 

 

Figure 1: Conceptual model of the relationship between development 
and the environment [1] 

 
It is clear that a healthy environment and smart use of natural resources are essential 
for sustainable development that provides the basis for long-term quality of life. All 
this indicates that sustainability requires the simultaneous emergence and realization 
of conditions that would act synergistically in order to achieve the desired results 
(Figure 2). The fourth dimension, which includes institutional arrangements and 
governance, should certainly be considered. Sustainability requires that policy 
processes be inclusive and participatory, demonstrate good governance practices, be 
implemented through easily manageable organizations, and be connected to local, 
national, and global networks. 

 

 
Figure 2: Common dimensions of sustainability [2] 
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Sustainability should not, as it often seems, be considered a complete concept, but a 
development goal. Today’s understanding of the concept of sustainable development 
is based on equal treatment of the components of ecology, economy, i.e. the economy 
and society when formulating development policies and strategies. An integrated 
approach and consideration of the interdependence of these factors become the basis 
for development planning. Sustainable development of the human community can be 
expected only if the planning of development achieves a balance of all three aspects of 
sustainability, viewed in the further perspective. In this way, as a goal, appropriate 
quality development is achieved, which is basically sustainability. 
Sustainability is much more about the human species and its activities than the 
environment. Nature “knows” all possible ways of managing its own systems in a 
sustainable way and has been, immeasurably for years, creating and developing 
strong, sophisticated ecological systems and very complex species. Sustainable 
development, therefore, is a roadmap for the progress of humanity by which the 
human race would manage its systems in a manner appropriate to management in 
nature, rather than disrupting those systems as is the case today. 
When the environment is considered within the framework of sustainable 
development, it is by no means understood as the best solution for that environment 
to remain unchanged forever or that it is necessary to return to its initial state. The 
human population is constantly making changes in its environment and it is clear that 
the needs of a growing population cannot be met without any changes in the 
environment. However, changes must be introduced carefully and thoughtfully, 
especially when they relate to possible effects that cannot yet be fully understood. 
As an essential basis for achieving inclusive development, sustainable infrastructure, 
which also includes transport infrastructure, supports all economic activities. 
Inadequate infrastructure remains one of the strongest obstacles to growth and 
sustainable development, and thus to the fight against poverty. Good infrastructure 
removes constraints on economic growth and increases production and productivity. 
Investing in sustainable infrastructure can help create jobs, increase international 
trade, industrial growth and competitiveness while reducing inequalities within and 
between countries. 
Sustainable infrastructure is key to reducing poverty and social well-being because it 
partly improves access to basic services and facilitates access to and knowledge of 
employment opportunities, thus increasing human capital and quality of life. 
Sustainable infrastructure helps reduce poverty and extreme hunger, improves health 
and education, helps achieve gender equality, provides clean water and sanitation, 
and provides access to affordable energy and housing for all. Sustainable 
infrastructure promotes sustainable consumption, production and use of resources to 
ensure the resilience of habitats and settlements, and sustainable uses of ecosystems 
and associated resources. On the one hand, quality infrastructure increases food 
security through more efficient use of resources and reduces vulnerability to shocks in 
the environment. On the other hand, poor infrastructure can and does kill people 
largely through air and other types of pollution, traffic accidents, and puts pressure on 
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land and natural resources to the extent that can threaten the sustainability of future 
generations and create an unsustainable economic burden in the future. 
Transport infrastructure management systems, through the planning and construction 
of the transport network, exploitation planning, as well as its maintenance at a 
satisfactory level of quality, are one of the key for the realization of the concept of 
sustainable development, since there is a task to meet social and economic needs of 
individuals and communities for movement of goods and people, while providing 
conditions for rational consumption of natural resources and healthy living of the 
population. 
Transport infrastructure and traffic are repeatedly permeated through the goals of 
sustainable development [3]. Thus, outcome 11.2 requires enabling access to safe, 
receptive, accessible and sustainable transport systems for all, with particular 
emphasis on road safety and the expansion of public transport. To support economic 
development and the well-being of society, the provision of quality, reliable, 
sustainable and resilient infrastructure, with the characteristics of receptivity and 
equal access for all, is required (Outcome 9.1). From an environmental point of view, 
outcome 3.9 calls for a significant reduction in the number of deaths and diseases from 
hazardous chemicals and air, water and soil pollution, and outcome 9.4 calls for 
infrastructure and industry to be improved and adapted to become sustainable, with 
increased resource efficiency and universal adoption of clean and environmentally 
sound technologies and industrial processes. 
If we need to qualify transport that could be achieved by meeting the goals of 
sustainable development, then it should be emphasized that sustainable transport is 
the provision of infrastructure and services for the movement of people and goods 
(improving economic and social development for today’s and future generations) in a 
safe, receptive, accessible, efficient and resilient way, while minimizing the emission 
of carbon and other substances, as well as the impact on the environment [4]. 
Sustainable transport supports inclusive growth, job creation, poverty reduction, 
market access, women’s empowerment and the well-being of people with disabilities 
and other vulnerable groups. It is also essential to support efforts to combat climate 
change, reduce air pollution and improve safety at transport infrastructure. 

 
Elements of Integration 

 
The integration of sustainability planning and environmental impact analysis assumes 
that the impact of each individual element of a plan or project on sustainability is taken 
into account and included, where possible, while performing an environmental impact 
assessment (Figure 3). Ideally, certain sustainability considerations should be included 
in the planning and design process before initiating an environmental impact 
assessment at a particular stage. In that way, the use of materials, components and 
procedures for performing works is ensured, which will provide the infrastructure and 
enable the appropriate transport service in accordance with the set goals of sustainable 
development. 
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Figure 3: Factors influencing integrated impact assessment models [5] 

 
Key questions to be asked after the need for an environmental impact assessment has 
been identified and the level of analysis determined, include the following: 
- Does the project meet the sustainability goal(s) set by the owner or transport 

infrastructure manager? 
- Is the purpose of the project to make the transport infrastructure more sustainable? 
- Does the proposed project include sustainable elements such as energy or water 

conservation measures, the use of renewable energy sources or the reuse of 
construction materials? 

The earlier these questions are asked, the more likely it is that sustainability 
considerations will properly reflect on the environmental impact assessment process. 
All this is connected with determining the scope of the environmental impact 
assessment when the essence of the relationship between the transport infrastructure 
and the environment is determined and the primary problems that a certain project 
needs to solve are defined. At that moment, it is possible to define the degree to which 
the principles of sustainability will be included, i.e. how much importance will be 
given to them within the project. Therefore, it is necessary to ask a few additional 
questions: 
- Does the manager have a formulated sustainability mission, vision statement or 

policy? Is the proposed project objective in line with or in conflict with this 
document? 

- What does the manager already have in terms of plans, programs or initiatives 
related to sustainability? 
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- How could the project contribute to the overall sustainability of the part or the entire 
network? 

- What are the potential consequences (costs, logistics, etc.) of the project in terms of 
sustainability? 

If the manager does not have existing programs, projects or initiatives related to 
sustainability, integration can be challenging. If the manager has not yet developed a 
formal sustainability program or objectives, existing ad-hoc sustainability initiatives 
that may provide insight into the manager’s sustainability commitment and priorities 
should be considered. This approach can be useful as an interim procedure before 
establishing formal objectives. However, this should not be a long-term solution to 
governance sustainability efforts. This approach can be useful as an interim procedure 
before establishing formal objectives. However, this should not be a long-term solution 
to sustainability efforts by managers. 
Stakeholders and individuals can also help integrate sustainability and environmental 
processes by articulating their demands. In addition, showing the benefits of project 
implementation through the prism of sustainability will certainly improve community 
acceptance, potentially making the assessment process less controversial while 
maintaining a positive relationship in the community. 

 
Activities for Sustainability 

 
The expectations set by the society regarding the achievement of sustainable transport 
and transport infrastructure can be classified into four main concepts [6]: 
- reliable infrastructure - optimization of infrastructure availability; 
- green infrastructure - reduction of the impact of transport and transport 

infrastructure on a sustainable society; 
- safe and smart infrastructure - optimization of traffic flows for all categories of traffic 

participants and safety during the execution of works on transport infrastructure; 
- human infrastructure - harmonization of transport infrastructure with human 

dimensions. 
Within these concepts, areas of activity related to achieving sustainability of transport 
and transport infrastructure are identified (Table 1). These activities provide 
significant opportunities for growth and progress in the field of sustainability and 
have a high potential for achieving goals and benefits of sustainability in the short 
term. However, these can be expected to change as a particular transport infrastructure 
management agency progresses and changes goals. 
In addition to including sustainability elements in project preparation, consideration 
of additional sustainability measures as part of proposed prevention and/or 
mitigation measures where necessary and possible provides an effective mechanism 
to ensure that the project contributes to the overall sustainability efforts of investors or 
managers. The recommended prevention and/or mitigation measures and the 
proposed ways of monitoring and reporting must be analysed in detail to ensure that 



 
 

400 
 

they accurately cover aspects of project sustainability, as well as be quite clear and 
open to the professional and general public. 
The fact is that all projects cannot be driven by sustainability goals, but any project can 
be improved by including sustainability considerations through careful and detailed 
planning and design. 
 
Table 1: Activities to achieve the sustainability of transport infrastructure and traffic 

concept area of activity 

reliable infrastructure 

 accessibility 
 availability 
 infrastructure resilience 
 balancing demand and capacity 
 performance-based maintenance and management of assets 
 meteorological information system 

green infrastructure 

 linking asset planning and management 
 economic analysis 
 life cycle cost analyses 
 sustainable materials and structures 
 material recycling 
 restrictions and traffic management 
 energy efficiency of vehicles and transport infrastructure 

equipment 
 emission control 
 conservation of natural resources 

safe and smart 
infrastructure 

 traffic safety through design 
 freight transport 
 stationary traffic 
 urban traffic 
 meteorological information system 
 asset maintenance and management 
 multimodality 
 smart communications 
 supervision 

human infrastructure 

 accessibility for all 
 availability for all 
 environmental justice 
 public safety 
 multifunctional use 

 
In addition to the above, it is necessary to develop appropriate strategies in other types 
of human activity, i.e. for certain components of the environment. Thus, for instance, 
in many developed countries there are strategies on air quality, water, soil, water 
management and the like. During the development of individual strategies, it is 
necessary to achieve a very high degree of mutual integration, and it is favourable if 
policies, strategies and activities are developed simultaneously with the common goal 
of achieving sustainable development. However, in most underdeveloped and 
developing countries, attempts to integrate fail due to the following limiting 
circumstances: 
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- lack of understanding of the meaning and effective value of the integration process; 
- lack of adequate high-level political support; 
- the administration that manages various economic sectors has insufficient 

knowledge and experience in the field of environmental protection and 
sustainability; 

- discrepancy between the priority environmental protection activities and the impacts 
to which it is exposed; 

- lack of effective methodology and mechanisms for the implementation of integration 
at different levels; 

- sectoral authorities responsible for individual sectors are primarily interested in the 
results arising from their major competence, without taking into account the effects 
on the environment and sustainability. 

 
Engineering Judgement and Sustainability 

 
Engineers involved in decision-making processes about resource use (materials, 
energy, water), infrastructure development, creating new products, etc., are often the 
ones who will in fact make the most progress in behaviour and consumption patterns 
to achieve sustainability. One of the essential prerequisites is that engineers must 
recognize and perform their responsibility to society as a whole, which can sometimes 
conflict with their responsibility to the immediate client or customer. Engineers will 
continue to be called upon to plan, design and operate complex systems or simple 
systems that must meet complex requirements. However, sustainable development is 
changing the context in which engineering knowledge and skills must be applied. It is 
a new integrative principle, not a new set of tools, so the concept cannot simply be 
considered an addition to existing engineering skills and educational programs. 
Engineering and sustainable development are closely linked through many aspects of 
sustainable development, which directly and significantly depend on appropriate and 
timely actions of engineers. On the other hand, the engineering project is only a part, 
although a very important part, of the extended engineering process of analysis, 
synthesis, evaluation and execution. Engineering contributions to solutions that will 
support sustainable development must be ensured through partnerships with many 
other stakeholders. Such an engineering contribution begins with participation in the 
conception and analysis of problems in terms of real needs or desires that would be 
solved by a particular topic. After that, the engineering dimension comes to the fore in 
the development of certain options to satisfy these real needs or desires, concluding 
with the implementation of the option that was assessed as the most attractive by 
various stakeholders in terms of sustainability. At the same time, it is vital that the 
engineering work includes consideration of all the consequences of the 
implementation of a certain option in the future. Thus, it becomes clear that, in order 
to achieve sustainable development, engineering practice must have the ability for 
broad consideration beyond the “simple” development of elegant solutions for 
narrowly defined technical problems. 
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By placing engineering activities in the preparation and implementation of projects in 
the context of sustainable development, it is possible to define certain 
recommendations or principles of “extended” engineering behaviour in order to 
achieve sustainable development [7]: 
- expand the horizons beyond the immediate environment and locality, as well as the 

immediate future; 
- innovate and be creative; 
- look for a balanced solution; 
- invite all interested parties to cooperate; 
- be sure to determine the needs and desires; 
- efficiently plan and manage actions and work; 
- give priority to sustainability in case of doubt; 
- if the polluters have to pollute, then they have to pay, i.e. help to reduce the pollution 

and eliminate the consequences; 
- take a holistic approach to the elaboration and application of solutions through the 

application of analysis of the “from cradle to grave” type; 
- do things correctly and decide on specific issues; 
- pay attention to the requirements for reducing costs that are disguised as engineering 

improvements of the project (so-called value engineering); 
- apply those measures that are promoted as support for sustainable development. 
Sustainable development goals must therefore be applied at every stage of engineering 
decision-making and during the implementation of the decision, with the aim of 
reducing negative impacts on the environment and society, significantly improving 
the environmental performance of society and enhancing the contribution to higher 
quality of life. 

Conclusion 
 
On a global basis, there is agreement that the impacts of transport infrastructure and 
transport on the environment are important, but it is far more important that 
environmental protection and improvement policies do not conflict with economic 
competitiveness, so that properly formulated regulations can lead to inventions and 
improvements which would result in a win-win situation for both the public and 
producers, and especially for the increase in the credibility of the competent 
institutions and organizations. 
Through the conventional approach to mitigating the impact of transport on the 
environment, the identified and planned transport trends were accepted as a constant, 
and the impacts were approached consequently. This approach has led to significant 
positive results, with a reduction in certain risks to the environment and population 
health that arise as a result of operation and development in the transport sector. 
However, the conventional approach is not, and probably will not succeed, in meeting 
long-term environmental goals, i.e. achieving the concept of sustainable development. 
Achieving an environmentally sustainable transport system, which includes 
infrastructure, means of transport and services, is possible by meeting the objectives 
defined in relation to the quality of the environment and health. It is necessary to 
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achieve an appropriate balance of technological improvements, on the one hand, and 
traffic demand management and distribution by modes of transport, on the other 
hand. Such a balance can only be established by timely integration of the concept of 
sustainability into planning and design activities and related phases of environmental 
impact assessment, as well as by deepening engineering awareness which is still, 
admittedly, predominantly based on merely meeting rigid technical criteria. 
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SPATIAL AND TRANSPORTATION DEVELOPMENT OF BIG 
BULGARIAN CITIES. THE CASE OF PLOVDIV AND VARNA 

 
Peter Nikolov 102; Boryana Nozharova 103 

 

Abstract 
 
The spatial development of the Bulgarian cities Plovdiv and Varna, their form and 
their transportation systems are geographically and historically determined. Plovdiv 
have built on the development of old settlement located on the shores of Maritsa river, 
with the presence of important roads passing through. While the development of 
Varna is strongly related to the characteristics of Black Sea shores. During their 
development, for a variety of reasons, cities have changed their shape and size, and 
also their street network and spatial structure type. Over the years, the modes of 
transport and the transport systems required for this have also undergone changes, 
and in the last century their influence on the urban form has been tangible. In this 
article, the authors attempts to present the timeline of these interrelated changes 
through a graphical analysis of urban plans of two of the largest Bulgarian cities – 
Plovdiv and Varna. 
 
Key words: spatial development, transportation systems, history, evolution, urban plans 
 

Introduction 
 
Transportation systems and spatial structure define the main image of settlements. 
Even the smallest village contains a combination of two main components – main and 
local street(s) and the adjacent blocks and neighbourhoods. As the settlements grow 
functional and building zoning are applied, the means of transportation become 
diverse (bicycle, road, rail, land and underground, air), the possible spatial structures 
and forms become more complicated. 
Worldwide, as in Bulgaria, with the evolution of settlements and urban planning 
grows the variety of combinations of transportation systems and spatial forms. The 
process of mutual coordination of their evolution contains periods of construction of 
the urban structure together with the addition of the respective transport network and 
vice versa. The historical context, natural, anthropogenic and many other factors cause 
the formation of a variety of street networks and settlement forms. For example, the 
urban and transportation development of the city of Plovdiv, as a compact one, is 
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strongly related to the presence of the Maritsa River, the hills and important roads of 
national and international importance. On the other hand cities like Varna, located 
next to large water basins, over time acquire more complex street network. Their urban 
development is transformed from compact, limited by the fortress walls and 
pedestrian traffic, into a mostly linear, tangential to the respective coasts. 
In the present paper the authors make an attempt for a synthesized presentation of the 
timeline in the spatial and transport development of Plovdiv and Varna. The changes 
were studied through a diachronic graphical analysis of urban plans of the two cities 
after 1878. The starting point is key, as "The modern history of Bulgarian cities begins 
after the Liberation in 1878." (Никифоров,2016)[1] 
 

Evolution of the urban transportation system and form 
 

A substantial condition for the territorial and demographic growth of cities is the 
availability of convenient access from their outscirts to the city center, given the 
available means of transport. A major criterion for measuring accessibility is time. 
Regardless of the mode of travel the 30 minute isochrone is known as an acceptable 
limit for most of people (Zahavi,1974)[2], (Стоичков,1980)[3]. We found a similar 
statement in one of the Bulgarian specific regulatory documents, already repealed - 
"Ordinance № 2" of 29.06.2004 for planning and design of communication - transport 
systems in urban areas”. It states that for many major cities such as Plovdiv and Varna, 
"the average duration of daily time for travel (on foot, by individual or public transport) in one 
direction for 80-90% of the active population must not exceed: ... 35 min." The new 
regulation, which replaced it, lacks this definition. 
The accessibility requirement has been a driving force the formation and development 
of cities since ancient times. Public transport, as a means of mass transport of people, 
appeared with the beginning of the industrial revolution. Until then, the growth of 
cities depended on the capabilities and needs of the pedestrian. The 30 – minutes 
pedestrian shed forms an idealized pedestrian town with a radius of 2 km. and an 
approximate area of 12.5 km2. With the advent of public transport and later the 
automobile, the speed of movement and the territory covered by the 30 - minute 
isochrone increased. Ideally, we get an automobile city with an approximate area of 
314.16 km2. In this case the city requires the emerge of secondary, regional centers. 
With the advent of arterial roads and urban highways, the average travel speed in the 
city increased significantly. It was already possible for people to travel with an average 
speed even exceeding 10 times the pedestrian speed. And so such an idealized 
automobile city can grow up to at least 1257 km2 or a hundredfold increase compared 
to the historical, pedestrian city. This new city becomes even more dispersed and 
directs its development along the rays of the velocity arterial roads and is more closely 
connected to the surrounding settlements. The boundary between urban areas and the 
surrounding settlements begins to fade (Slaev,2018)[4]. They often become satellites of 
the main city, and with the lack of developed public services, including public 
transport and local centers, sprawl processes can be observed (Slaev,2014)[5]. 
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Furthermore, the traffic on the input-output communication axes is significantly 
overloaded.  
In the current era of rapid development of information and communication  
technologies it is logical to expect changes in individual ways and means of travel. The 
concentration of activities along the extensions of major urban transport corridors and 
the formation of new centers will also be affected by that changes. In the future, the 
urban structure is expected to be polycentric, with high densities around the cores 
(Rodrige,2020)[6]. 

 
Timeline in transportation systems and urban plans  

of Plovdiv and Varna 
Bulgaria differs significantly in its transport and urban development compared to 
Western Europe and North America. The centuries of Ottoman rule and the nearly 50-
year period of centralized economy seriously altered this timeline for the country.  
The innovations in the transportation systems of the Bulgarian cities and the 
emergence of public urban transport originate from the capital Sofia. At the end of the 
19th century, a horse-powered omnibus was already present there, and from 1901 this 
transport was replaced by a tram. 
After several unsuccessful attempts to be build a tram network in Plovdiv, which 
began in 1895 (Шивачев,2018)[7] and Varna in 1911 and 1914 (Андреев,2019)[8], Sofia 
remains the only city in Bulgaria with urban rail transport. The public bus transport in 
Bulgaria was introduced in Varna in 1907. Citizens' grievances and critical 
publications in the local press cause this new kind of urban transport to quickly lose 
popularity and the line was closed in 1909 (Андреев,2019)[8]. Nearly a quarter of a 
century later, public transport, in the form of bus lines, entered the Bulgarian big cities 
(1934 in Plovdiv, 1935 in Sofia, 1937 in Burgas and Varna). So far, the predominant 
urban traffic is pedestrian, together with  carriages and carts, as well as bicycles and a 
limited number of cars. The latter didn’t play a substantial role in the urban 
transportation in Bulgarian cities until the early 70s of the XX century. 

In Bulgaria, the mass presence of private cars in the everyday life of citizens is 
artificially limited until the end of the 80s of the XX century. This happened through 
administrative measures restricting the freedom to own private cars. Thus, the 
motorization rate remained low until the changes in the political and socio-economic 
system after November 10th, 1989. However, the limited number of private cars does 
not prevent transport engineers from providing enlargemet of the primary street 
network and the construction of city highways and wide arteries in the urban and 
transport plans after the mid - 1960s. This, of course, reflects on the spatial structure of 
the cities in Bulgaria. This way of planning has a particularly negative effect on 
pedestrian and bicycle traffic, which is practically absent in the planning of 
communication and transport systems for a very long period of time.  
After 1990, with the removal of restrictions on the purchase of cars, the level of 
motorization in the country increased by leaps and bounds. Analyzing data from the 
Ministry of Interior and the National Statistical Institute on the number of registered 
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private cars and population in the country, the authors believe that the average value 
of the indicator by the end of 2019 has reached 500/1000, an increase of over 300% in 
30 years. 
The Master Urban Plans (MUP) made at the beginning of the XXI century, including 
transportation plans and schemes, part of the MUP, deal primarily with the problems 
of road traffic and parking spaces. Even the newest urban plans and transport schemes 
of Bulgarian cities do not include specialized plans for pedestrian traffic and the 
bicycle traffic is barely affected. 
The prevalence of private cars, the presence of entrance-exit arteries with convenient 
connections to the national road network and the change of the status of agricultural 
lands envisaged by the MUP create the characteristic "overgrowth" of main 
communication axes. In the case of Plovdiv this is mainly related to production, 
storage and service facilities, while in Varna, given the resort patern, the residential 
functions predominate, including for temporary residence. In both cases, the problem 
is the lack of social infrastructure nearby, which together with the elongation and 
scattering of cities create conditions for urban growth with sprawl (Slaev,2014)[5]. To 
illustrate and evaluate the planned development of the considered cities, a graphic 
comparison of the spatial and communication - transport evolution of Plovdiv and 
Varna is made by means of two types of schemes. 
In the first type, through the parallel presentation of schematic images based on urban 
plans, the spatial evolution of cities and their communication and transport system 
from the Liberation to their last plan is traced. 
The second type of schemes presents a graphical comparison of the previsions of the 
first and last MUP of Plovdiv and Varna, including the main street network, as well as 
the invariants and an idealized 30 - minute isochron. It is presented both for the 
possibilities of a pedestrian, with an average speed of 4 km/h, and for the possible 
travel by car, with an average speed of 20 km/h (in an urban environment, excluding 
city highways). A comparison is made of the changes in the planned territorial and  
population growth for the given period. Based on the described variables, conclusions 
are made as to whether the spatial and communication - transport development of the 
considered cities predetermines their growth as rather compact or rather dispersed, 
with a tendency to scattered and sprawled development. 
 

Plovdiv 
The communication - transport system and the connections, realized through the 
primary street network, are formed by the historical development of the city, initially 
as linear with respect to the Maritsa River, and subsequently as a raster - radial 
structure with the entrance - exit arteries (Fig.1). The raster, rectangular network of the 
city includes 12 radially oriented routes from all directions of the Periphery.  
Such a concentration of traffic flows inevitably strengthens the daily connections 
between the city and the surrounding area. This was further supported by the 
acceptance of the surrounding villages of Proslav and Komatevo as part of the city 
after the 1968 General Urban Plan. Over the next 50 years, the spatial structure of 
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Plovdiv acquired a rather star-like character, growing mainly along the main radial 
axes and in connection with the surrounding settlements, the so called “zones of active 
influence”. 
The urban plans envisage compact development of the city and consolidation of the 
spaces between the rays, especially in the southern and southwestern direction. In the 
development of Plovdiv between the Liberation and 2020, the urban continuity is 
visible in terms of the historic city core and its structure, as well as in terms of the 
established transport axes (Fig.1).  
 

 

Fig. 1. Evolution of spatial structure and communication - transport system in the 
urban plans of Plovdiv from the liberation until 2019  

 
The three rays “Vasil Aprilov”, “Ruski” and “Ivan Vazov”, the peripheral arteries 
forming the square shape of the historic city and the main east-west directions 
(„Bulgaria“, „Shesti Septemvri” and “Gladstone”) remain essential invariant parts of 
the skeleton of the "Schniter" Urban Plan. The territory of the city has increased 10 
times from the first to the last urban plan, and the population 9 times (Fig.2). The most 
optimistic version of MUP’2019 envisages an increase in population by 7% to about 
365,000 inhabitants. Comparing the population growth and the area planned for 
urbanization, no imbalance can be seen. 
The compact development of the city is evident also from the graphic comparison with 
the temporal and spatial isochron (measurement of time or distance). The historically  



 
 

409 
 

shaped city center is within walking distance, and car accessibility is significantly 
beyond the outskirts of Plovdiv (Fig. 2).  
 

 
 

Fig. 2. Graphical comparison of the provisions of the first regulatory plan of Plovdiv 
from 1896 and the last master urban plan from 2019 

 
With the need to use more territories in the spatial growth of the city and to maintain 
strong interconnections with the surrounding settlements, transportation system 
requires measures to ensure future sustainable development. The proposal of the latest 
urban plans for а wide spread urban railway system, can have a significant effect on 
reducing the share of private cars in urban traffic (Fig.2). But it will need appropriate 
integration with other elements of the public transport system and pedestrian and 
bicycle traffic, building buffer car parks and implementation of sustainable urban 
mobility policies.  

Varna 

In the evolution of the communication - transportation system of the city and the 
connections made through it, there is a clear continuity. The original irregular street 
network with the winding streets of the Varna fortress, although upright and widened, 
still retains its specific patern. In the subsequent development of the northeast and 
northwest, the city grew with an orthogonal street network (Fig.3). It is rotated relative 
to each other, according to invariant axes, such as today's boulevards "Vladislav 
Varnenchik”and “Slivnitsa”and the streets “Drin”and “Pirin” (Fig.4). After the War, 
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the spatial structure and communication - transport system of Varna transformed into 
a fan-shaped growing to the northeast and northwest (Никифоров, 2016)[1], (Желева-
Мартинс,2009)[9]. The administrative merger of the villages of Vladislavovo and 
Vinitsa with the town (mid-1970s) and the existing and planned primary street 
network create conditions for compact growth with compaction of territories to the 
west and northwest and linearly to the east, along the coast. Almost continuous linear 
urban development is observed even after the Golden Sands resort. Although less 
intensive, since the 60's, there is a tendency for development of the surrounding 
territories south of Varna. The opening of the Asparuhov Bridge after its construction 
in 1976 further stimulated the development of the territories south of the island. With 
the last Master Urban Plan, a serious increase of the town south of the Galata and 
Asparuhovo neighborhoods has been proposed (Fig.3). 
 

 

Fig. 3. Evolution of spatial structure and communication - transport system in the 
urban plans of Varna from the liberation until 2012 

 
The development of Varna leads to a typical for a coastal and lakeside city linear 
structure, tangential to both coasts. The increase in the territory envisaged by the 
MUP’2012 is more than 30 times compared to the first plan. Comparing it with the 
population growth we can see a considerable gap. 
To some extent, this is due to the resort character of the city of Varna and the 
availability of land that is used seasonally. In order Varna to have a balanced 
development, its population must exceed 700,000 inhabitants, which exceeds even the 
futuristic version of the latest MUP for the urban development until the year 2030. 
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The specific development of the city is evident also from the graphic comparison with 
the temporal and spatial isochron (measurement of time or distance). The historically  
shaped city center is within walking distance, and car accessibility is within the 30 -
minutes time isochrones, except the theritory north of the “Sunny Day” resort (Fig.4). 
Given the good availability and density of the primary street network, this is 
practically possible.  
The effective functioning of the city is related to the existence of a corresponding 
communication - transport system, including the western bypass road provided in the 
Master Urban Plan’2012 together with a new bridge over Varna Lake.  

With the need to use more territories in the spatial growth of the city and to maintain 
strong interconnections with the surrounding settlements, transportation system 
requires measures to ensure future sustainable development. The proposal of the 
MUP’2012 for аn elevated tram and a water public transport system, can have a 
significant effect on reducing the share of private cars in urban traffic (Fig.4). But it 
will need appropriate integration with other elements of the public transport system 
and pedestrian and bicycle traffic, building buffer car parks and implementation of 
sustainable urban mobility policies.  

 

 
Fig. 4. Graphical comparison of the provisions of the first regulatory plan of Varna 
from 1897 and the last master urban plan from 2012  
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Conclusion 
During the decades and centuries of development of the settlements the predominant 
means of transport have changed, as well as the type, density and dimensions of the 
street network. As Kovachev et al, 2018[10] claim “Urban transport is a critical factor for 
both the positive and the negative attributes of urbanization.”  
The cities in Bulgaria in the 19th and until the middle of the 20th century were 
predominantly pedestrian. From the beginning of the 20th century, bicycles began to 
be part of the transport systems, and after 1930, public transport, in the form of bus 
lines, also became part of urban traffic. So far private cars still have a single presence, 
but for security reasons, sidewalks for pedestrians are being set aside in street profiles. 
Little by little, the specific for cities shared traffic was neglected and after the middle 
of the 20th century, cars slowly but surely began to dominate. 
The spatial structure of the cities, object of the research, their form and communication 
- transport system are geographically and historically determined. They developed 
throughout the years after the Liberation from compact structures with an irregular, 
medieval street network to today's complex organized polycentric urban organisms. 
Plovdiv maintains its compactness in terms of growth, while Varna gradually 
lengthens, following the location of the nearby seaside resorts. The interrelation 
between the changes in the predominant means of transport and the changes in the 
urban structure over the years is unquestionable and confirmed by the graphical 
comparison of both Plovdiv and Varna. 
Location, urban density and the mix of functions affect the ways people reach between 
nodes of interest, including distance traveled, time, cost, security, convenience, route, 
parking. In todays life the availability and types of buildings, functions and public 
transport and street network often encourage people to travel mainly by private 
motorized transport, and properly planned urban systems can limit this. 
One of the most important goals in todays and future transport and urban planning is 
to limit the demand for motorized transport and increase the share of active forms of 
transport, such as pedestrian and bicycle. To achieve this, urban and transportation 
planning must focus on changing the paradigm from car-dependant cities to 
pedestrian and cyclist-friendly cities. At the urban level, this can be achieved by 
planning compact urban structures that bring together a variety of functions. 
However, cities are the largest constituent adaptive systems in human culture. As 
such, very often they change following an unplanned model of development, despite 
people's attempts to plan their evolution (Iovene)[11]. 
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LEGAL, ECONOMIC AND SECURITY ASPECTS OF THE 
EUROPEAN UNION IMMIGRATION POLICY 

 
Mirko Smoljić104 

 

Abstract 
 
The common asylum policy, including the common European asylum system, is an 
integral part of the European Union's objective of progressively creating an area of 
freedom, security and justice, open to those who have been forced by circumstances to 
seek international protection in the Union. 
A system called "Eurodac" has been set up to assist in determining which Member 
State is, based on Regulation (EU) No 182/2011. 604/2013, responsible for examining 
an application for international protection lodged in a Member State by a third-country 
national or a stateless person. 
The migration crisis has entered a phase where most migrants have changed their 
minds due to the dangers and measures as well as the prevalence of the coronavirus 
pandemic and are no longer going to European Union destinations. Migrants have 
been hit by a double crisis, a crisis caused by a coronavirus pandemic and a stalemate 
in migrant movements, which has recently reduced the pressure of migration to EU 
countries, but also forced countries with large groups of migrants to take a new 
approach to asylum policy and migrants' rights to international protection. This paper 
refers to immigration policy in the European Union and especially in the Republic of 
Croatia with statistical indicators and new Pact on Migration and Asylum of the 
European Union. 
 
Keywords: migration, asylum politics, Republic of Croatia, New Pact on Migration and 
Asylum of the European Union 
 
     1. INTRODUCTORY ON THE CONCEPT AND PHENOMENON 
        OF MIGRATION 
 
Migration or mechanical movement of the population (emigration and immigration), 
along with the natural movement of the population (birth rate and mortality), are the 
main determinants of population movement in an area, and thus potential labor 
(Penava, 2011: 336). Migrations are one of the most complex components related to the 
total population movement and are the subject of research in various sciences such as 
demography, economics, etc. Migration flows followed the economic and political 
changes that took place in Europe in the 20th century. 
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Furthermore, the term migration emphasizes mobility, more precisely the spatial 
mobility of population movements, so that the move entails a transition for certain 
migrants, emphasizing the change of their permanent residence. 
Migrations involve two separate events: emigration of the population from one area 
and immigration to another area. Regarding the structural characteristics of the 
population, it is an important element primarily because of the analysis of the impact 
of migration and because migrants differ in their characteristics from the indigenous 
or domestic population. Furthermore, there are advantages and disadvantages to 
migration. "The advantages are employment according to choice, higher salary and 
better education. The prevalent disadvantages are various expenses, namely the costs 
of transport and housing, lack of social status and ignorance of another's language 
"(Wertheimer-Baletić, 1999: 302). Some authors state that the human species itself 
originated in migrations because the modern type of man (homo sapiens) replaced the 
Neanderthal in Europe in a very short time and then inhabited three uninhabited 
continents which were completely new to them. Since ancient times, human beings 
have not adapted to real natural environments, but have instead formulated their own 
ideas about those environments. "Various migrations were influenced by migrations 
of man-hunted animals, climatic fluctuations, changes in sea, land and frozen areas, as 
well as the gradual development of culture - use of fire, improvement of tools, greater 
hunting and collecting knowledge, creation of (tailored) clothing. and the acquisition 
of maritime skills. The process in which man changes climates was dialectical and the 
new climate also changed him”(Mesić, 2002: 20). It is believed that some migrations 
are environmentally driven and therefore play a major role in the creation and 
emergence of the oldest civilizations. 

"The civilizations of Sumer, Egypt and China show an acceleration of development 
during varios migration periods. This is not to say that the settlers simply introduced 
innovations, but they certainly accelerated the transformation of civilization. Of 
course, there were cases when immigrants passed on some technical and other 
achievements gained in the natural and social environments from which they came 
”(Mesić, 2002: 23). It comes down to the fact that it was through migration that people 
transmitted civilizational and cultural achievements from area to area. Not only were 
migrations the only factor in the progress of the people of that time, but they certainly 
played a big role and helped in innovations and encounters of different people and 
different cultures. "The collective memory of migration, which many peoples and 
cultures maintain either through various legends or written history, testifies to the 
lasting importance of migration for people and their communities" (Mesić, 2002: 24). 
Migration as such affect many characteristics of the population. They affect the size of 
the total population as well as its spatial distribution, birth rate and mortality, and 
various population structures such as demographic, economic, social, national and 
similar. Changes in these characteristics are important both for the countries that 
receive migrants and for countries from which the migrants leave. "Emigration, as well 
as mortality, is a negative component of the overall population movement and has an 
effect on reducing the population of the area, while immigration as well as the birth 



 
 

417 
 

rate is positive a component of the total population movement and its increase causes, 
under unchanging conditions, an increase in the number of inhabitants ”(Wertheimer-
Baletić, 1999: 283). 

1.1. Types of migration 

     “Types of migrations can be observed according to the criteria of state borders, time, 
causes and organization” (Wertheimer-Baletić, 1999: 211). The criterion of state 
borders is the departure of citizens of the home country to another country, ie when 
moving from external migration to internal migration. External migrations can be 
intercontinental. Internal migration refers to labor migration within the borders of one 
state. Furthermore, migrations can be multiple: seasonal and daily which involve the 
labor force of the population. 
     "Forced migration is a form of social and natural factors, and includes wars, 
persecution of certain interest groups and natural disasters that cause migration. 
According to the criterion of motives, there are economic and non-economic 
migrations ”(Mesić, 2002: 152). 
     Economic factors affecting emigration are a more advanced economic situation, 
higher employment rates, higher wages and better living conditions in the destination 
country, as well as certain economic factors such as low wages or inability to get a job. 
Economic migrations refer to the migration of the population for economic reasons 
such as jobs, promotions and better business opportunities. 
     "Economic migration, ie migration for economic reasons, can be external or internal, 
definitive or temporary, but it is usually voluntary and spontaneous" (Wertheimer-
Baletić, 1999: 303). This form of migration is the most developed and most common, 
both in internal and external migrations. 
     The causes of migration arise from natural (weather disasters, various epidemics, 
etc.), social (religious intolerance, political instability, wars, etc.) and economic 
(poverty, hunger, the possibility of better employment, better living conditions, 
gaining higher income) factors. Migrations caused by the influence of economic nature 
are the most common types of migration in recent times. 
     Globalization as the most important aspect of migration, drawing attention to the 
effects, greatly influences migration policy. 
     The need for cheap labor, and the ineffectiveness of employment policies for foreign 
workers, have led to a large influx of illegal immigrants, and to the problems that such 
a labor market faces. "Since the migration crisis of the 1990s, illegal migration has been 
considered a" chronic disease "of southern European migration flows. Their 
maintenance, but also encouragement, is influenced by illegal practices (illegal work, 
non-payment of taxes and social security, etc.) in the field of economy, but also by 
frequent implementation of regulatory programs ”(Gregurović, 2011: 60). 
     Illegal immigration and all its forms should be addressed in order to protect the 
most vulnerable groups and maintain public confidence in immigration policy. One of 
the major routes migrant entry are the international airports. Most people currently 
living in the EU illegally, initially entered with the help of valid travel documents and 
visas, which have since then expired (European Commission, 2019). 
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1.2. Asylum in Croatia 

     The Republic of Croatia is part of the EU and its full member in all areas, including 
asylum policy. Due to its generally lower economic development compared to other 
member states, the Republic of Croatia is not as attractive to migrants as other EU 
countries, such as Germany or Sweden. 
     The first refugee problem that the Republic of Croatia encountered was during the 
1990s. Since the war in the former Yugoslavia consisted of several armed conflicts, as 
well as those in the Republic of Croatia and Bosnia and Herzegovina, a large number 
of refugees from both countries fled the horrors of war or fear of persecution for their 
ethnicity. According to the 1994 UNHCR, there were more than 3,792,000 refugees and 
displaced persons in the world coming from the former Yugoslavia, most of whom 
were women and children (UNHCR, 2014). Bosnia and Herzegovina had the largest 
number of refugees and displaced persons, 2,740,000. of which more than half are 
Bosniaks. With a slightly higher share of refugees over displaced persons, Croatia had 
a total of 532,000 refugees and displaced persons, Serbia 301,000, Montenegro 33,000, 
Macedonia 32,000 and Slovenia 31,000 (Mesić, 1996: 10). 
     The integration policy pursued by the Republic of Croatia in the field of refugee law 
and asylum seeks to ensure an open, fair, but above all, a secure system for asylum 
seekers. However, Croatia's integration policy is still poorly developed despite joining 
the EU. The main factors in that regard are the "unpopularity" of Croatia as a desirable 
refugee destination and its lack of experience with refugees. The migrant crisis of 2015 
forced a degree of regulation which certainly wasn't enough since the number of 
refugees and asylum seekers in the Republic of Croatia is quite low. As a sovereign 
democratic state, the Republic of Croatia is a signatory to all international conventions 
that regulate the movement and stay of foreigners, which also includes refugees. 
Article 33 of the Constitution of the Republic of Croatia guarantees asylum to a foreign 
citizen or stateless person in the Republic of Croatia, unless they are persecuted for 
non-political crimes and activities contrary to the fundamental principles of 
international law. 
     Also, the Croatian Constitution guarantees the foreigner, who is lawfully on the 
territory of the Republic of Croatia, that he will not be expelled or extradited to another 
state, unless it is mandated by another country in accordance with an international 
agreement or law. In the event that a third-country national or a stateless person has 
entered the Republic of Croatia illegally from the area where he or she has been 
persecuted or has been subjected to more serious injustice, the Article 8 of the 
International and Temporary Protection Act (Official Gazette, consolidated text no.  
127/17) mandates that the person shall not be punished for illegal entry or stay, 
provided that he / she expresses his / her intention and justification of the reasons for 
illegal entry or stay. 
For illegal migrants, the Republic of Croatia is most often a country of transit, which 
means that most third-country nationals do not want to seek international protection 
in Croatia, but do so in countries they consider their final destination. The ever 
increased education of applicants for international protection can be seen through the 
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frequent refusal to express intent for international protection, when entering a 
fingerprint in EURODAC because they are aware that country they express it in 
becomes responsible for deciding and considering their application. The Republic of 
Croatia becomes a country of destination for migrants if they have requested 
international protection in Croatia and are thus prevented from seeking international 
protection in another EU member state. Should they leave, they are promptly returned 
to the Republic of Croatia until the end of the procedure or return to the country of 
origin. 
In 2017, as many as 77% of international protection proceedings were suspended due 
to the fact that applicants left the Republic of Croatia before the end of the proceedings, 
which confirmes the abuse of the asylum institute and its policies (Annual Report of 
the Ministry of Interior, 2017). 
 

2. STATISTICAL INDICATORS OF MIGRATION IN THE EU 

As a consequence of favorable state policies and globalization, the European continent 
has become the most important destination for migrants. The global crisis, as well as 
various natural disasters and wars, contributed to this, forcing a large number of 
people in search of better living conditions. Of the approximately 507 million people 
in the EU, around 20 million are citizens of non-EU countries. In contrast, a large 
number of EU countries face negative demographic trends. There is a natural 
depopulation, and a higher ratio of the elderly population when compared to younger 
population. Such a negative trend is reflected in economic and demographic growth, 
and thus affects the reduction of economic development, reduction of GDP, the 
negative impact of the elderly population on pension and social systems, which is also 
reflected in the security aspects of EU countries.  
If immigration to the EU completely stopped for the next 20 years, the EU would lose 
33 million able-bodied people (-11%). The degree of dependence of older people in the 
EU, which makes up the number of people over the age of 65 to the number of people 
of working age, would increase from 28% to 44%. The share of young workers aged 20 
to 30 in the labor force structure in the EU would decrease by 25%, while for those 
aged 60 to 70, it would increase to 29% (European Commission, 2019). 
In the 27 EU Member States, where most domestic borders have been abolished and 
people can move freely, migration cannot be managed by one country alone. It is 
important that EU Member States work together to better manage migration. At the 
same time, it is extremely important to reap all the external benefits of migration and 
mobility policies while strengthening cooperation with neighbors and strategic 
partners. This requires the use of all policies and resources available. All this leads to 
conclusions about the need for joint regulation of immigration policy in order to make 
the best possible use of opportunities and prevent negative security and other effects. 
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2.1. Immigration policy in the EU 

Immigration policy for research purposes is an important element in fostering growth 
and competitiveness. In creating immigration policy for labor purposes, the EU has 
recognized the important role that migration for labor purposes plays in economic 
development and in supplementing labor shortages, quality of work and the 
demographic challenges they face. 

The European Agenda on Migration links the various processes that the EU should 
take to build a comprehensive approach to benefit and address migration issues 
(European Commission, 2020). 

2.2. Migration flows 

There are three migration routes in the Mediterranean that have long been dominant 
and still allow immigrants to enter the EU. The first route runs from south to north 
and includes migrations from Tunisia, Turkey, Egypt, Algeria and Morocco to the 
northern Mediterranean countries such as Spain, Italy and France. The second route 
runs from southeast to north, including migrants from Iraq and parts of Asia and 
Africa. 

From the Asian area, most come from Pakistan, Bangladesh and Afghanistan, and 
from the area of Africa, migrants from Congo, Nigeria, Somalia and Senegal are 
noticed. As migrants use these routes to reach southern European countries, some are 
retained, while others use them as transition countries when moving to Western 
European countries. 

The third route runs from northeast to west, and includes migrations from Albania to 
Greece and Italy, and from Ukraine, Romania, Bulgaria, Poland and other countries of 
the former Soviet Union (Gregurović, 2011: 58). There are various types of migrations 
on this route. Due to the proximity of the countries to which they migrate, they use 
regular transport lines, which makes migrations easier than on the first and second 
routes, where they most often use sea routes. 

The migration crisis the EU has been facing in recent years has created new migration 
flows. Countries hardest hit by the economic crisis, such as Greece and Italy, have 
served as major entry points for migrants and refugees due to their proximity to the 
Mediterranean basin. 

Changes in migration flows over the past year have also exposed countries such as 
Hungary, which is on the EU's eastern border, to face sudden waves of illegal 
migration. 

According to Eurostat (2020), a total of 3.9 million people immigrated to one of the EU 
Member States during 2018, while 2.6 million immigrants were reported to have left 
an EU Member State. 
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Graph 1. Immigrants in the EU and emigrants outside the EU, from 2013 to 2018 (in mil.) 

 

Source: https://ec.europa.eu/eurostat/statistics-explained/pdfscache/1275.pdf 

According to Eurostat (2020) data on migration and the migrant population, Germany 
recorded the highest total number of immigrants (893.9 thousand) in 2018, followed 
by Spain (643.7 thousand), France (386.9 thousand) and Italy. (332.3 thousand). 
Germany also reported the largest number of emigrants in 2018 (540.4 thousand), 
followed by Spain (309.5 thousand), France (341.4 thousand), Romania (231.7 
thousand) and Poland (189.8 thousand). . A total of 22 EU-27 Member States reported 
more immigration than emigration in 2018, but in Bulgaria, Croatia, Latvia, Lithuania 
and Romania the number of emigrants exceeded the number of immigrants (Eurostat, 
2020). Also, in terms of population, Malta recorded the highest immigration rate in 
2018 (55 immigrants per 1,000 people), followed by Luxembourg (41 immigrants per 
1,000 people). The highest emigration rates in 2018 were recorded for Luxembourg (23 
emigrants per 1,000 people), Malta (19 emigrants per 1,000 people), Cyprus (18 
emigrants per 1,000 people) and Romania (12 emigrants per 1,000 people) Eurostat, 
2020). 
 

 

 

 

 

https://ec.europa.eu/eurostat/statistics-explained/pdfscache/1275.pdf
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Graph 2. Number of immigrants in 2018 (per 1,000 inhabitants) 

 

Source: https://ec.europa.eu/eurostat/statistics-explained/pdfscache/1275.pdf  

In 2018, the country with the largest number of immigrants was Romania (82% of 
all immigrants), Slovakia (60%), Lithuania (57%), Poland (55%) and Bulgaria (55%). 
These were EU Member States in which national immigration accounted for more than 
half of the total number of immigrants (Graph 3). In contrast, in Luxembourg, national 
immigration accounted for a maximum of 5% of their total immigration in 2018. 

Graph 3. Distribution of immigrants by citizenship, 2018 

 

Source: https://ec.europa.eu/eurostat/statistics-explained/pdfscache/1275.pdf 
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Graph 4 shows illegal border crossings of third-country nationals by land and sea. 
In 2015, there was a sixfold increase in illegal border crossings compared to 2014 and 
a 17-fold increase compared to 2013, due to a large increase in border crossings by 
citizens of Syria, Afghanistan and Eritrea. 

Since 2017, illegal border crossings have been reduced overall, below the level of 
2014, and Syria, Afghanistan and Eritrea represent only 8% compared to 2015. In 2017, 
the most numerous three countries associated with illegal border crossings are Syria 
and Nigeria. 

Graph 4. Illegal border crossings of third-country nationals by land and sea 

 

Source: 
https: 
www.europarl.europa.eu/thinktank/infographics/migration/public/?page=migration 
 

2.3. Migration crisis 
 
Globalization and the revolution in communications have provided opportunities and 
increased expectations. At the same time, the consequences of wars, crises and global 
poverty are crossing territorial borders, and the EU has felt them in the form of an 
increased and uncontrolled influx of migrants, both legally and illegally. 
Due to the sharp increase in immigrant arrivals in the EU due to instability in the 
world, poorer living and working conditions in non-EU countries, and inadequate 
migration policies and regulation of these migrations, the EU has faced a large-scale 
migration crisis. This migration crisis is a phenomenon of mixed migration in which 
economic migrants and asylum seekers travel together. 
 



 
 

424 
 

In reality, these groups may overlap, but this is difficult to determine given that 
asylum applications are often processed through different methods within EU 
Member States (Council on Foreign Relations, 2019). Economic migrants are those who 
move solely for economic prosperity, while asylum seekers and refugees are those who 
seek international protection. In the event of fleeing war and unrest, refugees are 
automatically granted status, as seen in the example of Syria and Eritrea. 

Migrants and refugees coming to Europe from the EU have provided to be a major 
challenge for the authorities. The International Organization for Migration rated the 
EU as the most insecure destination for uncontrolled migration, and the 
Mediterranean as the most insecure border crossing (Council on Foreign Relations, 
2019). Nevertheless, political unrest and war conflicts from Ukraine to the Middle East, 
Africa, and South Asia have transformed migration trends into the EU. The number of 
illegal border crossings in the EU began to increase sharply in 2011 when thousands 
of Tunisians began arriving on the Italian islands. In 2011 and 2012, they were followed 
by Africans who had previously migrated to Libya. The recent wave of detection of 
migrants along the sea borders is connected with the growing number of refugees from 
Syria, Afghanistan and Eritrea. The International Organization for Migration 
estimated that more than 464,000 migrants entered the EU by sea in the first nine 
months of 2015. Syrians fleeing the civil war accounted for the largest group of illegal 
immigrants with 39%, Afghans fleeing conflict with Taliban insurgents 11% and 
Eritreans fleeing forced labor 7% (Council on Foreign Relations, 2019). 

Deteriorating security and poverty rates in Iraq, Nigeria, Pakistan, Somalia and 
Sudan have contributed to the influx of migrants. The countries most affected by the 
wave of immigration were the Mediterranean countries and those on the eastern 
border of the EU. 

In 2012, 50% of immigrants entered the EU across the Greek border (Council on 
Foreign Relations, 2015). The intensity calmed down in 2013, after the Greek 
government built a wire fence along the border with Turkey. 

In the first half of 2015, the wave of immigrants once again hit Greece with 132,240 
illegal immigrants was five times higher than the same period in 2014. Syrians and 
Afghans accounted for the majority of immigrants, coming through Turkey to islands 
in Greece. 

In 2014, the central Mediterranean corridor connecting Libya with Italy took on a 
significant role in enabling the influx of immigrants. 170,000 illegal immigrants, 90% 
of whom were residents of Eritrea, Nigeria and North Africa, entered Italy via this 
route. 

In the first half of 2015, an influx of 91,302 immigrants was recorded, which 
indicates a constant influx of migrants along this route. However, it is estimated that 
about 2,000 people lost their lives on that route. 
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The latest migration route has developed in Hungary, which forms the eastern 
border of the EU. Traveling from Turkey and Greece through Macedonia and Serbia, 
a growing number of Syrians and Afghans, as well as Kosovo citizens who took 
advantage of the migrant wave, entered the EU via Hungary. It is estimated that 
102,342 illegal migrants entered this route in the first half of 2015. Despite pressure on 
several border states, the main goal of migrants is to reach more developed EU 
member states such as Germany, Austria and Sweden. 

2.4. Migration statistics 

In the next part, statistical data on migration trends by specific selected segments 
will be observed. Conclusion will be reached on how many migrants actually exist in 
the European Union and what are the reasons for their migrations. This will be 
followed up with accompanying pictorial and graphic explanations. 

2.4.1. Migration movements 

In 2018, 2.4 million people immigrated to EU member states, while 1.1 million 
migrants left EU member states. In addition, 1.4 million people who previously 
resided in one EU Member State have emigrated to another Member State (Eurostat 
statistics, 2019). 

Graph 5. Immigrants from outside the EU and emigrants, 2013–2018. 

 

Source: 

https://ec.europa.eu/eurostat/statisticsexplained/index.php?title=Migration_and_migrant
_population_statistics#Migration_flows:_Immigration_to_the_EU-27_from_non member_ 
countries 
_was_2.4_million_in_2018 
 
 

 

 

https://ec.europa.eu/eurostat/statisticsexplained/index.php?title=Migration_and_migrant_population_statistics#Migration_flows:_Immigration_to_the_EU-27_from_non
https://ec.europa.eu/eurostat/statisticsexplained/index.php?title=Migration_and_migrant_population_statistics#Migration_flows:_Immigration_to_the_EU-27_from_non
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       2.4.2.Migrant population 
 
The number of people residing in an EU Member State with the citizenship of a non-
member country on 1 January 2019 was 21.8 million, representing 4.9% of the EU-27 
population. In addition, on 1st of January 2019, 13.3 million people with the citizenship 
of another EU-27 Member State lived in one of the EU-27 Member States. 
Germany had the largest number of immigrants (10 million), followed by the United 
Kingdom (6.1 million), Italy (5.2 million), France (4.8 million) and Spain (4.8 million). 
The largest number of non-citizens living in the EU-27 Member States on 1 January 
2019 was in Germany (10.1 million people), Italy (5.3 million), France (4.9 million) and 
Spain 4.8 million). Non-nationals in these five Member States together accounted for 
71% of the total number of non-nationals living in all EU-27 Member States, while the 
same four Member States accounted for 58% of the EU-27 population. 
 
Table 1. Immigration by citizenship, 2019 

 Total Citizens of other EU-27 

Member States 

Citizens who are not 

members of the EU-27 

Stateless persons 

 thousands %  population thousands %  population thousands %  population thousands % population 

Belgium 1.400,2 12,2 900,6 7,9 498,6 4,4 1,0 0 

Bulgaria 95,8 1,4 9,6 0,1 84,3 1,2 1,9 0 

Czech 

Republic 

557,5 5,2 225,4 2,1 332,1 3,1 0 0 

Denmark 525,8 9,1 205,7 3,5 311,8 5,4 8,3 0,1 

Germany 10.089,3 12,2 4.293,9 5,2 5.783,9 7,0 11,5 0 

Estonia 199,2 15,0 20,1 1,5 179,1 13,5 0 0 

Ireland 612,0 12,5 336,7 6,9 275,0 5,6 0,3 0 

Greece 831,7 7,8 196,7 1,8 635,0 5,9 0 0 

Spain 4.840,2 10,3 1.679,9 3,6 3.158,7 6,7 1,6 0 

France 4.882,6 7,3 1.460,9 2,2 3.421,7 5,1 0 0 

Croatia 66,5 1,6 17,2 0,4 48,5 1,2 0,8 0 

Italy 5.225,5 8,7 1.554,0 2,6 3.700,7 6,1 0,8 0 

Cyprus 155,6 17,8     0 0 

Latvia 266,6 13,9 6,1 0,3 260,3 13,6 0,2 0 

Lithuania 47,2 1,7 6,9 0,2 39,2 1,4 1,0 0 

Luxembourg 291,3 47,4 240,3 39,1 50,8 8,3 0,2 0 

Hungary 180,5 1,8 71,2 0,7 109,3 1,1 0,1 0 

Malta 83,3 16,9     0 0 

Netherlands 1.068,1 6,2 520,4 3,0 534,8 3,1 12,9 0,1 

Austria 1.427,1 16,1 719,2 8,1 703,4 7,9 4,4 0 

Poland 289,8 0,8 29,0 0,1 260,2 0,7 0,6 0 

Portugal 480,3 4,7 132,5 1,3 347,8 3,4 0 0 

Romania 121,1 0,6 57,8 0,3 63,0 0,3 0,3 0 

Slovenia 138,2 6,6 20,1 1,0 118,1 5,7 0 0 

Slovakia 76,1 1,4 56,1 1,0 18,5 0,3 1,5 0 

Finland 256,0 4,6 95,1 1,7 159,7 2,9 1,2 0 

Sweden 920,1 9,0 302,0 3,0 598,4 5,8 19,8 0,2 

United 

Kingdom 

6.171,9 9,3 3.681,9 5,5 2.490,1 3,7 0 0 

Iceland 44,3 12,4 36,5 10,2 7,7 2,2 0 0 

Liechtenstein 13,1 34,0 6,9 17,9 6,2 16,1 0 0 

Norway 584,1 11,0 343,6 6,4 237,8 4,5 2,6 0 

Switzerland 2.146,4 25,1 1.370,4 16,0 775,5 9,1 0,5 0 

 

Source: https://ec.europa.eu/eurostat/statistics-explained/index.php?title=File:Non-
national_population_by_group_of_citizenship,_1_January_2019.png 

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=File:Non-national_population_by_group_of_citizenship,_1_January_2019.png
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=File:Non-national_population_by_group_of_citizenship,_1_January_2019.png
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The largest numbers of non-EU immigrants were recorded in Germany (7.0 
million), the United Kingdom (3.7 million), Italy (6.1 million), Spain (6.7 million euros) 
and France. (5.1 million). The sum of stateless immigrants in these five Member States 
was 76% of the total number of stateless immigrants living in all EU Member States, 
while the same five Member States accounted for 63% of the EU population. 

In most EU Member States, most stateless immigrants are citizens of a non-EU 
country. In the case of Latvia and Estonia, the share of citizens from non-member 
countries is particularly high due to the large number of recognized immigrants 
(mostly citizens of the former USSR, who live permanently in those countries but have 
not acquired another citizenship). 

The EU Member State with the highest share of stateless immigrants in their 
country of residence was Luxembourg, given that the share of stateless immigrants is 
47% of the total population. A high share of stateless immigrants (10% or more of the 
permanent population) was also observed in Cyprus, Malta, Austria, Estonia, Latvia, 
Ireland, Belgium, Germany and Spain (Chart 6). 

Graph 6. Distribution of immigrants by citizenship, 2019 

 

Source: https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Migration_and_migrant_population_statistics#Migrant_populati

on:_21.8_million_non-EU-27_citizens_living_in_the_EU-27_on_1_January_2019 

 
 

In contrast, nationals not born in a Member State represented less than 1% of the 
population in Slovakia (0.8%) (Table 2). 

 
 

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Migration_and_migrant_population_statistics#Migrant_population:_21.8_million_non-EU-27_citizens_living_in_the_EU-27_on_1_January_2019
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Migration_and_migrant_population_statistics#Migrant_population:_21.8_million_non-EU-27_citizens_living_in_the_EU-27_on_1_January_2019
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Migration_and_migrant_population_statistics#Migrant_population:_21.8_million_non-EU-27_citizens_living_in_the_EU-27_on_1_January_2019
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Graph 7. Age structure of national and non-national population, 2019. 

 

 
Source: 
https://ec.europa.eu/eurostat/statisticsexplained/index.php?title=File:Age_structure_of_th
e_national_and_non-national_populations,_EU-27,1_January_2019(%25).png 
 

Immigrants in EU Member States are, on average, significantly younger than the 
population already living in the destination country. In 2019, the average age of the 
EU population is 42 years. In contrast, the average age of immigrants in the EU was 28 
years. 

 
Table 2. Immigration by country of birth, 2019 

 Total Born in one of the EU-27 Member States Nationals not born in the EU-27 

 (thousands) %  population (thousands) %  population (thousands) %  population 

Belgium 1.968,1 17,2 879,2 7,7 1.088,9 9,5 

Bulgaria 172,0 2,5 51,1 0,7 120,9 1,7 

Czech Republic 507,1 4,8 192,4 1,8 314,7 3,0 

Denmark 707,9 12,2 226,2 3,9 481,6 8,3 

Germany 14.879,6 17,9     

Estonia 197,9 14,9 24,4 1,8 173,5 13,1 

Ireland 844,4 17,2     

Greece 1.307,5 12,2     

Spain 6.539,0 13,9 1.648,4 3,5 4.890,6 10,4 

France 8.355,0 12,5 2.015,9 3,0 6.339,1 9,5 

Croatia 527,3 12,9     

Italy 6.298,0 10,4 1.771,9 2,9 4.526,1 7,5 

Cyprus 185,5 21,2     

Latvia 241,8 12,6 23,8 1,2 217,9 11,4 

Lithuania 138,2 4,9 16,7 0,6 121,5 4,3 

Luxembourg 290,6 47,3 209,5 34,1 81,1 13,2 

Hungary 564,8 5,8 315,1 3,2 249,6 2,6 

Malta 99,6 20,2     

Netherlands 2.298,7 13,3 591,7 3,4 1.707,0 9,9 

Austria 1.722,8 19,4 773,4 8,7 949,4 10,7 

Poland 760,8 2,0     

Portugal 959,2 9,3     

Romania 611,6 3,2 217,1 1,1 394,6 2,0 

Slovenia 265,1 12,7 65,1 3,1 200,0 9,6 

https://ec.europa.eu/eurostat/statisticsexplained/index.php?title=File:Age_structure_of_the_national_and_non-national_populations,_EU-27,1_January_2019(%25).png
https://ec.europa.eu/eurostat/statisticsexplained/index.php?title=File:Age_structure_of_the_national_and_non-national_populations,_EU-27,1_January_2019(%25).png
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Slovakia 194,4 3,6 150,0 2,8 44,4 0,8 

Finland 377,4 6,8 120,2 2,2 257,1 4,7 

Sweden 1.954,1 19,1 528,7 5,2 1.425,4 13,9 

United Kingdom 9.469,0 14,2 3.660,0 5,5 5.809,0 8,7 

Iceland 60,0 16,8 40,8 11,4 19,2 5,4 

Liechteenstein 25,6 66,6 8,3 21,6 17,3 45,0 

Norway 841,6 15,8 337,9 6,3 503,7 9,5 

Switzerland 2.469,4 28,9 1.389,5 16,3 1.079,9 12,6 

 

Source: https://ec.europa.eu/eurostat/statistics-explained/index.php?title=File:Foreign-
born_population_by_country_of_birth,_1_January_2019.png 

 

CONCLUSION 
 
Due to the complexity of the issue, a solid legal framework is needed to ensure the 
clarity and focus needed for mutual trust, with strict and fair rules for those in need of 
international protection, and the New Migration and Asylum Pact is therefore a new 
beginning to address this task. This is especially the case as the recent major refugee 
crisis revealed major shortcomings of refugee and immigrant policies as well as 
insufficient coordination among EU countries. The efforts of the European 
Commission to achieve the necessary effect and link policies through a common 
European legal framework for migration management are essential in establishing a 
mechanism of solidarity and responsibility in the treatment of migrants with 
convincing and humane end results. 
A new pact on migration and asylum would ensure a comprehensive approach that 
integrates migration, asylum, integration and border management policies.  A 
common response in that regard is of utmost importance since the internal and 
external dimensions of migration are inextricably linked.  
This document would address the management of external borders, including 
identity, health and security checks; fair and efficient asylum rules, simplification of 
asylum and return procedures; a new solidarity mechanism for search and rescue, 
pressure and crisis; better anticipation, crisis preparedness and crisis response; an 
effective return policy and a coordinated approach to return at EU level; 
comprehensive governance at EU level to better manage and implement asylum and 
migration policies; mutually beneficial partnerships with key third countries of origin 
and transit; developing sustainable legal avenues for those in need of protection; 
attracting talent to the EU and supporting effective integration policies. 
A common framework, ie the Pact on Migration and Asylum, would establish a new 
common database on asylum and migration which would increase the efficiency of the 
EU's external borders through full interoperability of various IT systems, which would 
also affect the better functioning of the Schengen area. A common European approach 
to search and rescue would be established,  the cooperation with partners would be 
stepped up in fighting against migrant smugglers which would bring much-needed 
protection to the people in host countries. Furthermore, the cooperation in 
readmission and reintegration would be encouraged, tackling the root causes of illegal 
migration and building legal immigration routes to Europe. 

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=File:Foreign-born_population_by_country_of_birth,_1_January_2019.png
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=File:Foreign-born_population_by_country_of_birth,_1_January_2019.png
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THE PROBLEMS OF NATIONAL SECURITY AND 
GLOBALIZATION – A VIEW FROM SERBIA 

 
Mina Zirojević105;  

Dragan Paunović 106 
 

Abstract 
 
When one thought of globalization a few decades ago, one thought only of good 
things: exchange of experience, information, economic processes, and close 
cooperation. Later, one only thought about the problems that globalization has 
brought. Today, many decades later, with the problems of migration, climate change, 
and security risks, one is already mature enough to rationally gather impressions.  
In this article the authors will try to examine national security strategies of four 
categories of states (major powers, states in stable regions, states in region of enduring 
rivalries and weak states) and compere influence of major powers to other three 
categories.  
Although the initial premise was that globalization has greatly influenced the 
disintegration of the traditional understanding of national security, after the analysis 
and comparison, the conclusion is that the traditional defense system has endured and 
that globalization had an unequal effect on aspects of security threats. 
 
 
Keywords: globalization, security, major powers, Serbia. 

 
1. Introductory Remarks 

 
Globalization can be broadly defined as the process of creating a global society 
through synchronized and unified political, economic, and military activities. Many 
researchers further believe that this process was initiated and led by the United States 
as a bearer of globalization, which directs the movement of the entire human society 
towards the realization of the ideology of globalism.107  

With the development of science and technology, the Internet emerged, which united 
many aspects of life, economy, and communication. In the light of this convergence 
and realization of the idea of a ”global village”, globalization is inevitable, but it is the 
bearer of the progress of civilization as well. With the development of communications 
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and the convergence of the economy, a single world market has been reached, and 
laws and values are slowly unifying. 

Of course, there are also argued claims that this is a new form of slavery and 
domination of the rich over the poor. It is a plague that kills every trace of the national 
being, starting from culture, language, army, alphabet, music all the way to the nation-
state and the sense of nationality. This can be particularly illustrated by the example 
of Afghanistan. The fact is that for twenty years Western powers led by America have 
been trying to create a new system of values and ethical norms, as well as to implement 
human rights that were contrary to the tradition of Afghan people, and of course not 
only did they fail, but they created a new flashpoint that will in the coming years only 
lead to the expansion of violence through terrorist actions. 

Despite differing opinions, globalization has connected the world. Nation-states no 
longer think about their accountability before their citizens, but primarily think about 
their accountability before international institutions, especially NATO. Globally, the 
English language has stood out (although French has a long tradition as a ”world 
language”, and Spanish is spoken by many more people, and in more countries in the 
world), the US dollar as well (although we could single out several more adequate and 
stable currencies), and the United States have stood out as the only and most important 
power in the world. International organizations that are balanced and influenced by 
several states, primarily the United Nations, are slowly losing the importance they 
had. The question of whether a state wants to accept the new rules is no longer asked, 
and small countries are simply racing to better and more successfully accept (mostly 
uncritically) all conditions and requirements. Particularly interesting are the ”GMO 
case” and the global corporation Monsanto, which itself creates the conditions under 
which it will be ”legalized” and which, thanks to huge funds and the army, simply 
enters a state and makes a real ecological disaster. The consequences it leaves on 
”infected countries” are invaluable, but of course, despite the evidence, there is no 
punishment for now.  

Of course, there is no doubt that there are some indisputably good aspects of 
globalization. Some problems can simply be solved only by a globalized approach. For 
example, from an environmental point of view, it is far easier to prevent environmental 
disasters that threaten everyone and solve environmental problems at the global level 
than at the local level. 

The problem of water and food shortages in the world is also easier to solve with a 
common approach and effort.  

If one was to look at the problem of resolving peace in the world, one would think that 
this problem is ideal to be solved on a global level. However, what is frightening is 
that with the onset of globalization, more peace is not achieved in the world, but quite 
the opposite. Issues of new conflicts, wars, nationalist and secessionist movements and 
terrorism abound. Likewise, the promised prosperity does not reach everyone, nor at 
least equally. The poor are still getting poorer and poorer and their only salvation is in 
education; the rich are also getting richer and richer, but now no longer only at the 
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expense of the poor, but also at the expense of the educated, and always with their 
help. Still, despite the education and equalization of education conditions, some 
countries and some elite centers remain more sought after than others. Namely, most 
faculties in the world will accept someone from England or America to the position of 
a professor rather than someone from Africa, Serbia, Croatia, regardless of their 
education and ability. 

It is also noticeable that two processes are running in parallel in the world. On the one 
hand, there is globalization, and on the other, fragmentation of the old and creation of 
the new states. These two processes are seemingly completely contradictory, but in 
essence they do not have to be. Of course, when the great powers weaken a 
multinational state, it disintegrates, and then several smaller obedient states emerge 
instead of a large and disobedient one. 

2. Globalization and the Nation-State 

The most visible consequence of globalization is the reduction of the power and 
influence of the nation-state. This can best be explained by the declining autonomy of 
macroeconomic policy that accompanies the globalization of finance. The state’s ability 
to manage the macroeconomy, manipulate domestic politics, and use funds to raise 
resources for war has been inhibited or at least altered. Changes in the volume and 
type of production (relocation of factories to countries that offer the most favorable 
conditions, as well as their relocation due to the influence of geopolitics), are likely to 
undermine the traditional tendency of states for relative autonomy in defense 
production.108 These changes could affect not only defense procurement decisions but 
also military alliances decisions. 
 
The dramatic expansion of communication technology – television, satellite, mobile 
phones, fax machines, computers and the Internet, collectively often referred to as the 
”hypermedia environment” – is routinely cited as an example of a state’s decline. And 
to some extent this is true, but again everything can be either an incentive or an excuse. 
Every change can be a way to transformation, not a reduction of state capacity. Various 
spheres of public administration may be particularly suitable for the use of new 
technologies for improved surveillance technology and may empower the state, 
expanding its reach further than before.109 In the broadest sense, as Ronald Deibert 
said, these changes affect the relative power of social forces, since ”social forces whose 
interests match the hypermedia environment will tend to flourish, while those whose 
interests do not will tend to be disadvantaged”. For example, this might empower 
some companies (compared to other companies and states), because ”the hypermedia 
environment ... favors the transnationalization of production” within and across 
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multiple companies, by facilitating strategic alliances, joint ventures and joint 
production.110 
Globalization can also reshape the nature of conflict, the style and pattern of organized 
political violence. There are countless examples of economic, political and cultural 
pressures associated with globalization leading to new conflicts between groups. 
These forces destabilize – in a value-neutral sense of the term – which means that they 
disrupt traditional patterns of activity, as well as local norms, arrangements and 
perceptions. As Stanley Hoffmann noted, ”Globalization, far from spreading peace, 
thus seems to foster conflicts and resentments.” Times of dramatic change, even when 
generally for the better, are often associated with political instability, as the faster 
progress of some, unlike others, leads to what Albert Hirschman called the ”Tunnel 
Effect” of changing expectations. This can be particularly destabilizing if the winners 
are disproportionately represented by different regions, interests or an identifiable 
minority group.111  
In this regard, it is not surprising that, given that American unipolarity has expanded 
the political influence and engagement of the United States around the world, the 
separation of globalization from Americanization is not always easy or obvious. As a 
result, some of the blows against globalization are in fact the revolt of anti-
Americanism, as well as the wider opposition to Western cultural and economic 
values. The rise of violent anti-American terrorism as a consequence of unipolarity and 
globalization is included in this description. As Martha Crenshaw argued, given the 
US support to certain regimes, some terrorism can be seen “as a strategic reaction to 
American power in the context of a globalized civil war” (unipolarity function), by 
forces “who appeal to Islamic values and have formed transnational ties and 
allegiances” (a political-strategic response and tactical exploitation of globalization).112 
Globalization can also affect the emergence of violence and wars. Globalization of the 
media can, for example, increase the likelihood of terrorist acts aimed to cause mass 
casualties.113 Terrorism at the local level may face the inverted U-shaped function in 
terms of civilian casualties: initially, more casualties would attract more attention and 
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credibility, but at some point, too many deaths could undermine domestic support for 
the terrorist group and its targets. Marie Kaldor argues that globalization has led to ”a 
revolution in the social relations of warfare”.114 Instead of classic state-state-state war, 
weak states and interconnectedness of information will be combined to encourage 
movements that undermine the state from below, of a smaller scale, through open 
conflicts supported by external support, criminal networks and looting (for example, 
Kosovo and Metohija). Combined, the processes of globalization contribute to violent 
rebellions by weakening the already weak states and creating opportunities that 
strengthen their armed opponents.115 Finally, the globalization processes can affect the 
likelihood of war. The fragmentation of the production process and the increased 
importance of the ”knowledge-based economy” in the context of an international 
economy open to both trade and foreign direct investment, are likely to reduce gains 
from territorial conquest by limiting what can be extracted by force and increasing the 
efficiency of collecting product through an exchange rather than warfare.116 In 
addition, financial globalization makes it less likely for countries to resort to weapons 
(ceteris paribus) since the macroeconomic discipline required by world financial 
markets and credit institutions, is not inclined to support countries that have ongoing 
military actions, on their own, in their own or another territory. Nevertheless, the 
previous discussion should make it clear that the logic of globalization does not go 
uniformly in one direction. Globalization increases the incentive and opportunity for 
terrorism, exacerbates ethnic conflicts and leaves relatively weak states even more 
vulnerable to inside and outside attacks.117 
 

3. Globalization and Organized Crime 

Globalization has multiplied cross-border connections and the frequency of 
connections in the economy, politics and culture. It was inevitable that criminal 
associations would follow this path as well. At the same time, criminals have proven 
skilled in exploiting regulatory weaknesses. The free flow of people and goods, 
considerations of territory without borders, glorifying money over ethics, morals and 
faith, as well as money without borders, led to the fact that crime has forgotten about 
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borders. Many governments have stated they fear the dangers of global ”organized 
crime”. Many in the United States and the European Union consider such crime to be 
a serious security threat at the level of individual states and the level of the 
international community.118 

3.1. The Term and Definition of Organized Crime 

Throughout history, the definition of organized crime has changed, but its essence has 
remained the same. It is the activity of criminal groups or organizations whose goal is 
to illegally perform businesses, that is, organizations or networks whose goal is to 
commit criminal acts to gain benefits or power.  

The general definitions of organized crime have undergone extensive developmental 
changes, and those changes are still ongoing. The first definition of organized crime 
began to be mentioned in the United States in the 1920s, and it was not until the 1990s 
that the term organized crime successfully moved to Europe. The initial definitions of 
organized crime were mainly oriented towards the perpetrators of those crimes that 
can be described as organized crime, and the condition was that the group of 
perpetrators acted together by committing crimes for a relatively long period, thus 
actually forming a ”criminal organization”. Namely, organized crime is associated 
with crimes committed in the name or by a ”criminal organization”, and this 
essentially separates it from the so-called ”classic” crime, because the latter, regardless 
of the level of organization in the commission of the crime and the seriousness of the 
offenses, does not have to be related to the activities of any criminal organization. The 
very term ”organized crime” is historically associated with the activities of a certain 
Jonathan Wilde in the early XVIII century in England. Wilde and his men would first 
steal things, only to be later ”found” by Wilde and returned to their rightful owners 
for appropriate compensation.119 In case the owners did not respond, did not have 
enough funds or simply did not want to pay, he sold all those things through his 
network, not only in England but also in France, the Netherlands, Belgium. Wilde had 
the protection of the then King George I of England, and it was not until his death that 
Wilde was hanged on May 24, 1725.120 

However, if one looks at history, this was not the first case of cooperation between 
certain criminal organizations and the state authorities. One should not forget the 
opium trade of the British Crown, when the ”5 o’clock tea” tradition has been 
established. Namely, as England faced populous countries (China and India) that it 
could not fully control militarily, and which had enormous wealth, an ”exchange” was 
established by which the British would import tea, and in return, opium would be 
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cultivated, which will be consumed in these countries. The history of a state’s 
connections with criminal power structures is long, but it seems that one should 
primarily keep in mind the situation in Europe that arose after Columbus discovered 
America and after the discovery made by Vasco de Gama, when the Iberian Peninsula 
states, Spain and Portugal, took precedence in the navy and enrichment in relation to 
other European countries – England, France, the Netherlands. Faced with the transfer 
of the center of power and wealth to the Iberian Peninsula, these three countries found 
themselves in a kind of dilemma – whether to go to open war against Spain and 
Portugal, or whether to use less risky and behind-the-scenes methods with the help of 
”their” pirates whom they sometimes openly and sometimes covertly supported, and 
plunder large loads of treasure travelling from Latin America to Bilbao and Lisbon. 
This was first of all supported by France, which provided support and refuge to pirates 
of the time, as France saw it not only as a respectable source of wealth but also as a 
significant opportunity to neutralize the economic and military power of Spain and 
Portugal.121 England and the Netherlands soon followed the example of France, and a 
certain Sir Richard Hawkins and Sir Francis Drake received an official approval –
permission from the British authorities to organize pirate crews in the British colonies 
whose task was to attack and plunder Spanish and Portuguese ships.122 Piracy was a 
crime punishable by death, but some pirates were issued (semi)official permits, 
”licenses” to engage in this activity, which was beneficial to the pirates themselves, 
but also to the states that stood behind them. It was recorded that from only one trip – 
a robbery organized by Drake with the help of French pirates in the period 1572–1573 
(when Spain’s main gold and silver warehouse in South America was looted), enough 
gold and silver was collected to finance the 7-year expenditures of the British 
government.123  
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3.2. Globalization and Special Forms of Organized Crime 

It goes without saying how much connected globalization and drug trafficking are. 
Namely, due to the trade, transport, media and cultural connection, drugs have 
become easily accessible and well-advertised. According to UN data, about 271 million 
people are estimated to have used illegal drugs at least once in 2017. In 2017, 35 million 
people faced a disease caused by drug use. In the same year, at least 585,000 people 
died worldwide due to drug use, and at least 11 million people injected drugs. 
Worldwide, trends in illicit drug use are generally stable, although growth is still 
recorded in several developing countries. In 2011, global opium production was 7,000 
tons, a fifth less than it was at the peak of 2007, but there has been an increase 
compared to the low level seen in 2010 when plant disease destroyed almost half of 
the opium harvest in Afghanistan, which continues to be the largest producer in the 
world. The efforts to reduce the cultivation and production of plant-based drugs have 
been thwarted by a parallel increase in the production of synthetic drugs, including a 
significant increase in the production and consumption of psychoactive substances 
which were not under international control. Although UN member states should be 
commended for their hard work in tackling the drug problem, often the data presented 
by UNODC indicate the scale of these challenges. 124  

Lately, the form of human trafficking for organ removal, as the darkest and most 
bizarre phenomenon of the modern age, has gained the importance and attention of 
the international public, which faces the fact that the black market of human organ 
trafficking has never been more developed. The prices of ”parts” of the body vary from 
region to region, and somewhere they reach a price that imposes a striking analogy 
that a person is worth more dead than alive. Probably for this reason, the places from 
which the body parts are taken never get the attention of the international community. 
The issue of ”yellow houses” in Kosovo and Metohija and Albania has still not been 
resolved, although there are indications that this practice continues. The UN experts 
insist that there is an ”organ harvesting” affecting Tibetan, Muslim and Christian 
minorities in China. Namely, members of minorities ”disappear” in prisons. Of course, 
all this is politicized, as one can see that only places where it is necessary to react 
militarily, economically and politically are targeted, while it is being avoided to reveal 
organ farms in Africa, Europe and elsewhere. 

                                                             
be said that neither the Spanish nor the Portuguese conquistadors, the conquerors of Latin American 
territories, were in any way merciful and innocent, that is, ”immune” from using (organized) criminal 
methods to achieve their basic imperial goals. The pogrom, looting and unprecedented genocide against 
the natives of Latin America was something that characterized the Spanish-Portuguese conquest of 
these ”newly discovered” territories. (See Ljubomir Paligorić, Istorija Latinske Amerike, Beograd 2003). 
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and this pirate plunder of Spanish-Portuguese convoys organized by the English, Dutch and French is 
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will be only one absolute master and a supreme (mafia) “boss”.  
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4. Globalization and Identity 
 
Globalization is now mostly mentioned as a reaction to the tendency for globalization 
to be associated with the spread of Western culture and cultural values and Western 
economic values, such as consumerism. Throughout the world (and, it should be 
noted, within the ”West” itself) there are numerous anti-consumer philosophies, 
which are not enchanted and to some extent threatened by the materialism that often 
accompanies globalization.125 As a result, some of these movements ”have become 
sources of resistance and alternatives to materialism“.126 The forces of globalization, 
which are especially transmitted through global communication networks, are in 
balance with the Western cultural values, but with that come political and potential 
security influence, as well as resistance to them. One sees that enhanced cultural 
contact can contribute to disharmony rather than what one might expect, and that is a 
greater mutual understanding and respect.127 
American and Western cultural dominance is largely associated with the global 
dominance of Hollywood and the influence of Western music. The West still has no 
dominance in the field of books. Nevertheless, it should be noted that globalized 
entertainment is a two-way street – Hollywood studios now earn half of their revenue 
in foreign markets, and the need to pay attention to how the product will be sold 
abroad shapes the very product.128 The desire to access the global network, as well as 
the attempts of states to resist this, lead to conflicts within and between societies. 
Satellite broadcasting of news and television programs is extremely difficult to limit. 
China banned private satellite ownership in 1990; but in 1994, an estimated 11 million 
households had satellite dishes for private use. Although satellite dishes are banned 
in Iran, they are sold on the black market for only $400.75. 
Global television ratings, which have been increasing for decades, continue to expand 
rapidly; TV shows tend to be supported by advertising that is implicitly (or perhaps 
explicitly) linked to the values of secular capitalism: universalism, materialism, and 
consumerism.129 However, many national, social and cultural movements have 

                                                             
125 On the deleterious consequences of materialism that is associated with capitalism, see: Daniel Bell, 
The Cultural Contradictions of Capitalism (New York: Basic Books, 1996 [1976]), 84. 
126 Mustapha Kamal Pasha, “Globalization, Islam, and Resistance,” in Globalization and the Politics of 
Resistance, ed. Barry K. Gills (London: Macmillan, 2000), 250 (quote), see also 242; Michael Mousseau, 
“Market Civilization and its Clash with Terror,” International Security 27(3) (Winter 2002/03): 6, 19, 24. 
127  Connor, “Nation-Building or Nation-Destroying?”, p. 347. 
128 Tyler Cowen, Creative Destruction: How Globalization Is Changing the World’s Cultures (Princeton, 
NJ: Princeton University Press, 2002), 8, 9, 78, 83, 99. See also: Elizabeth Fox and Silvio Waisbord, “Latin 
Politics, Global Media,” in Latin Politics, Global Media, eds. Elizabeth Fox and Silvio Waisbord (Austin: 
University of Texas Press, 2002), 6, 19; Silvio R. Waisbord, “The Ties that Still Bind: Media and National 
Cultures in Latin America,” Canadian Journal of Communication 23(3) (1998): 3; Charles R. Acland, 
Screen Traffic: Movies, Multiplexes and Global Culture (Durham, NC: Duke University Press, 2003), 18, 
26. 
129 Herman and McChesney, The Global Media, 39, 67, 153, 155; see also: Vincent Cable, “The 

Diminished Nation-State: A Study in the Loss of Economic Power,” Daedalus 124(2) (Spring 1995), 24; 
Robert W. McChesney, “The New Global Media,” The Nation, November 29, 1999; see also: Barber, 
Jihad vs. McWorld, 17. 



 
 

441 
 

opposing core values and feel threatened. This is especially true of the values 
propagated by different religions. Different religions, such as Hinduism, Buddhism, 
Christianity and Islam, are by their very nature the antithesis of marketing, and 
therefore many religious movements, to varying degrees, believe that they must be 
against globalization that directly threatens them. These forces contribute to the 
creation of new axes of contemporary political conflicts and help to establish political 
coalitions, in ways that are not easily noticeable until the effects of globalization are 
put on the table. 
 

5. Concluding Remarks 
Globalization is a process that could lead to tolerance, mutual understanding, 
acquaintance with other cultures, bringing people together on a spiritual, economic, 
religious level. But for now, this is not the case. The geopolitical game, violence at 
every level, economic liberalization and technological change, have important 
implications for national security. It is not necessary to claim that modern 
globalization is now irreversible, but certainly, it will not inevitably lead to the 
downfall of the nation-state. What certainly can be concluded is that the intensification 
of economic exchange, information revolution and pressures for global supremacy, 
and even the self-imposed division into ”civilized” and ”uncivilized” states, change 
(though not always diminish) the nature of state power and state capacity, affecting 
the balance of power between states, and creating new sources and axes of conflict 
between them.  
Global pressure to unify democracy, supra-religion, value systems, and economic, 
military and political power has led to the creation of two opposing systems.  
This can also be seen in the case of the mandatory vaccination that some countries now 
practice. People who want to exercise their human right and not get vaccinated 
consider the state hostage of pharmaceutical companies and great powers. We believe 
that the only way to protect the human rights of specific states, especially those that 
have a different view of religion, ethics, and morality from the current doctrine, is to 
return to a national, sovereign state. Of course, we support mutual influence and 
supervision of human rights only in terms of protection, but not the pressure on the 
people and states.  
It can now be seen that some other approach, with respect for tradition and religion, 
in Afghanistan as well as in Korea, would bring a different result and improve the 
living conditions of the people living there.   
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TERRORISM AS A GLOBAL PHENOMENON AND ITS 

FINANCING 

Olgica Vulevic130 

Abstract 

 

Terrorism is one of the most serious threats to the security of modern society on a 
global and national level. In the process of globalization, states and regions can no 
longer allow themselves to focus on the only issue of their national security. Societies 
from countries in transition are witnessing an ever-expanding threat: while there are 
expectations that the state will protect its citizens, they increasingly hold the state 
responsible for terrorist attacks. 
Today's terrorist organizations and their activities are in most cases financed by funds 
of illegal origin, which often resulted from illegal activities. In addition, they are 
financed to a lesser extent with funds whose origin is legal - terrorism is "paid and 
sponsored" by legal entities (states, non-governmental organizations, multinational 
companies, wealthy individuals, etc.). 
The historical, legal method and the comparative method were used in the paper. 
 
Keywords: terrorism, terrorist financing, money laundering, national and global security 

                                                                     INTRODUCTION 

Terrorism is a dominant political phenomenon and certainly one of the most serious 
threats to the security of society on a global and national level. The emergence of 
terrorism in the modern sense is associated with Europe in the XVIII century, ie with 
the period of the French Revolution. In the 21st century, terrorist activities have 
become one of the leading problems of the international security system. For this 
reason, any progress in finding the methods, identification and content of terrorism is 
very significant in the fight against this type of political violence. 

At the beginning of the 21st century, most countries in modern society are less faced 
with an external armed threat or aggression. Today, the states are preoccupied with 
solving internal problems in the state, whose basic form of manifestation is non-lethal 
(unarmed, non-military). If these activities are not prevented in the foreseeable future, 
they can be a threat to the very survival of the state. It is also important to note that in 
the modern world, there is no state that is completely immune to terrorism, especially 
because the carriers of terrorism are characterized by transnationality. 

Terrorist organizations and their activities are most often supported by funds of illegal 
origin, which often resulted from criminal activities. In addition, they are financed to 
a lesser extent with funds whose origin is legal - terrorism is "sponsored" by legal 
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entities (states, non-governmental organizations, multinational companies, wealthy 
individuals, etc.). At the same time, the mentioned types of terrorist financing can be 
"direct", on the principle of "money in hand", which does not create special 
opportunities for security bodies to detect financial transactions, and "indirect", when 
"dirty" (illegal) money is "laundered". ) and delivers through legal financial flows. 

The situation is further complicated by the fact that most of the legal provisions of 
money laundering refer to the legalization of illegally acquired property benefits, 
while the goals of financing terrorist activities are non-financial, ie. politically. This 
creates certain problems for states in the implementation of measures to combat 
money laundering in order to combat the financing of terrorism. The problem is even 
more pronounced due to the disharmony of national legislations in this sphere of 
national security. This requires the definition of uniform measures to counter money 
laundering and terrorist financing at the international level.131 

BASIC CHARACTERISTICS OF TERRORISM 
 

When considering terrorism, many authors consider terrorism as a substitute for war 
by means of political violence. Terrorism as a political and violent act, in the theory of 
security sciences, as determinants of modern terrorism can be singled out: 

- globality (meaning that borders are no longer barriers), 

- legality (change of tactics that used to be used to harass the public with fierce actions), 

- it is organized by transnational conspiracy networks, 

- use the most advanced technologies with the aim of destroying those most advanced 
technologies, 

- it is carried out by fanatical extremists eager for as much destruction as possible, with 
the application of suicidal methods. 132 

However, modern terrorism is also significantly changing its characteristics. There are 
more and more terrorists, more and more fatal attacks, then the victims are more and 
more massive and the material damage is more and more, terrorists are more and more 
difficult to get possession of weapons of mass destruction, terrorist organizations have 
more and more members, then all is a greater link between terrorism and organized 
crime. 

Certainly the most important characteristic of terrorism is the act of conveying a 
certain message, since it cannot produce any social changes by itself. The message 
speaks about the goals of the action, as well as the intentions of the perpetrator of the 
terrorist act. That is why terrorists always take responsibility for the act committed. 
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Another important characteristic of terrorism is fear or inciting fear. In that way, strong 
psychological effects are caused, which, according to the terrorist's assessment, exceed 
his destructive possibilities. 

 The next characteristic of terrorism is the immorality of the act itself. Terrorists do not 
act according to the norms of international law, but according to their own system of 
values. Thus, they justify their actions with the natural right to achieve their goals by 
all means.133 

 

SOME SPECIFIC FEATURES OF MODERN TERRORISM 
 

Terrorism is characterized by the use of violence, physical (physical force, firearms, 
explosive devices, poisons, radioactive substances, etc.), and often various forms of 
mental manipulation and indoctrination (towards the public, but also towards the 
victims of abductions that followed " brainwashing ”joined terrorist organizations). 
Victims of terrorism are diverse, from those involved in the political-ideological 
problem (targeted - selective victims), to those who have nothing to do with it 
(innocent citizens as the depersonalization of the state). It is accompanied by a surprise 
effect even when terrorist attacks are expected, the choice of target, time, place and 
manner of attack surprises the state, domestic and international public, which creates 
uncertainty, insecurity, panic and fear that everyone is a potential victim.134 

Fear, panic and horror are constitutive elements that are mostly mentioned in the very 
definition of terrorism. In fact, terrorism poses a serious threat to psychological well-
being, it causes both fear and anxiety. 

We can say that terrorism is ideologically and politically motivated. Even the 
achievement of religious, racial, social and / or other goals eventually comes down to 
becoming a political problem. A terrorist act conveys a certain message, ie. certain 
goals and interests are proclaimed and the consequences in case of non-fulfillment are 
warned. This mobilizes the public, creates public opinion and reaffirms the violated 
dignity of certain social groups. However, a terrorist act is most often characterized by 
symbolism, in that the attack on the immediate victims (civilians as a "symbol") 
symbolizes the attack on the real target of political violence (the state). In addition, 
victims are perceived as a "thing", in cases of kidnappings when they are "subject to 
exchange" during negotiations with the state (for political concessions, for money or 
means of transport, for the release of political prisoners - so-called liberating terrorists, 
for revenge - so-called avenging terrorists, for the sake of publicity, etc.)135 

                                                             
133 Bajagić M., Samoubilaćki terorizam-savršeno terorističko oružje, Zbornik radova-Suprotstavljanje 
    terorizmu-medjunarodni standardi i pravna regulativa, Kozara, 2011., p.213 
134 Marić S., Terorizam kao globalni fenomen i njegov odnos sa medijima, Filozofski fakultet Sveučilišta 

    u Zagrebu, 2012, p.94 
135 Mijalković S., Milašinović R., Terorizam kao savremena bezbednosna pretnja, Zbornik 
     Suprotstavljanje terorizmu, Banjaluka, 2011., p.p. 4 



 
 

447 
 

In addition to the above, modern terrorism is also characterized by systematicity. ie 
targeted, planned and organized action; then, immorality and illegality; economy in 
achieving goals; variety of attack objects, etc. 

In the theory of security sciences, as determinants of modern terrorism (by which it 
differs from traditional), we can single out: globality (borders are no longer barriers to 
terrorism); lethality (a change in tactics that once sought to harass the public with 
impressive fierce actions, a new tactic of killing as many civilians as possible and 
intimidating as many people as possible); significantly greater coordination of 
terrorists and higher levels of violence; the classic boundaries between terrorism and 
declared war between states are erased; the use of the most advanced technology and 
the focus on the destruction of the most advanced technology that endangers the 
"sacred tradition" of terrorists; it is organized and conducted by transnational 
conspiracy networks; it is carried out by fanatical extremists eager for as much 
destruction as possible, with the application of suicidal methods, unprepared for 
negotiations and compromises, as well as great hatred towards the target. 136 

It should also be emphasized that modern terrorism is significantly changing its 
characteristics, and that it is less and less reminiscent of the terrorism of the last 
century: an increasing number of terrorist organizations and individuals are terrorists. 

 
TERRORISM FINANCING 

 
Modern terrorist organizations need financial help and support. Organizational 
preparations for carrying out terrorist acts require increasing material resources, 
which makes modern terrorism expensive. 

Namely, terrorists need financial resources for all aspects of achieving their goals, 
including intelligence support, self-organization and protection, corruption of public 
officials, procurement of lethal weapons, forgery of documents and travel, training, 
terrorist acts, etc. The financial funds of terrorist organizations can be large, although 
the financial resources for carrying out an individual terrorist act can be small. For 
example, the total cost of preparing for and carrying out the terrorist attacks of 
September 11, 2001 in the United States is estimated at between three hundred 
thousand and one million US dollars. 137 

Some international criminal organizations have capital that is larger than the national 
gross income or budget of many countries. This enables them to prevent the transition 
to democracy, restrict personal rights and freedoms, prevent the open market 
economy from illegal foreign investment, restrict free elections and freedom of the 
press, and threaten the financial security of countries. It is interesting to note that the 
volume of profits gained from organized criminal activities in the world increased 

                                                             
136 Ibidem, p.5 
137 Bošković G., Vučković G., Popović M., Specifičnosti strukture terorističkih organizacija, Zbornik  
     Suprotstavljanje terorizmu, banjaluka, 2011.,  p. 483 



 
 

448 
 

from eighty-five billion US dollars in 1988 to an impressive five thousand billion 
dollars in 1998. 138 

Money laundering is a type of property crime that conceals the existence and origin of 
illegally acquired funds, by including them in legal financial flows through 
transformations, transfers, exchanges, concealment of purpose by mixing with legal 
means or in any other way which, apart from illegal origin, conceals criminal activity 
and achieves the ultimate goal of money laundering - unhindered use of proceeds from 
criminal activities and avoidance of punishment for committed crimes. This, among 
other things, directly provides financial resources for terrorism, corruption, organized 
crime and similar activities that endanger human, national and international security. 
139 

FINANCING TERRORISM WITH "DIRTY MONEY" 

The link between money laundering and terrorism is the financing of terrorism. 
Namely, there are two main sources of financing terrorist activities: 

- obtaining financial support from states or structures with a large enough 
organization to raise funds, and making those funds available to terrorists; 

- and the so-called sponsored terrorism. It is also possible that individuals with 
sufficient financial resources provide significant financial support to terrorists, as in 
the case of Al Qaeda and its leader and financier Osama Bin Laden. 140 

The purpose of money laundering is to reduce or completely eliminate the risk of 
seizure of illegally acquired funds and punishment for committed crimes. In cases 
when criminals possess illegally acquired funds, they are faced with the fact that they 
use the illegally acquired funds unhindered, without leaving any trace, which could 
indicate their criminal activity. In most countries, drug trafficking is a major source of 
illicit profits. According to some data, only on New York's 115th Street, heroin is sold 
for four hundred dollars in one minute, which amounts to ninety-six thousand dollars 
a day, six hundred and seventy-two thousand dollars a week, while the annual income 
exceeds thirty billion dollars. 141 

The problem of money laundering is faced by all modern countries, which imposes 
the conclusion that it is an international problem, which disrupts the normal course of 
foreign trade business and the implementation of the international financial system. 
Money laundering is more present in those countries where there is a shortage of 
certain goods on the market, or where the tax burden is too high. It is characterized by 
great adaptability to changes in the market, both commodity and financial. This 
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phenomenon represents an extremely great social danger, because it can endanger the 
financial stability of a country. 142 

There is no doubt that terrorism today represents one of the greatest security 
challenges for all countries of the world. Terrorism is a method of deliberate and 
systematic use of violence with the aim of developing fear among people and 
government officials, in order to achieve personal political and other ideological goals. 
The exposure of citizens to danger creates a feeling of insecurity, helplessness, anxiety 
and distrust in the state government, which is obliged to ensure their peace and 
security. 143 

Namely, migration is a favorable condition for the spread of various types of crime, 
and thus terrorism. Terrorist organizations could use the movement of refugees to 
more easily connect their members and bring them to the desired destination where 
the terrorist act should be committed. Also, it is clear that among the migrants (as 
determined by the security services) there are a number of fighters for the Islamic State, 
who represent people who are very easy to recruit and recruit for committing terrorist 
acts tomorrow. 144 

It is characteristic of terrorism in the new age that, in addition to the existence of the 
so-called The countries that sponsor terrorism, the "countries that form the axis of evil," 
are increasingly a significant problem for religious groups, which are an increasing 
danger.145 

Research of new terrorist activities leads to the conclusion that in addition to 
modernized strategy and tactics, terrorists also used much more modern means, and 
the possibility that they also use means of mass destruction is not excluded. 

If the world, with united forces, opposes terrorism, and in the right way approaches 
the problem that has so far taken a considerable number of human lives, reorients and 
neglects all personal interests and finally begins to pursue common interests, it may 
be able to start a more effective fight against terrorism. and those who publicly and 
consciously support him as well as those who secretly support him. However, for 
success in this domain, it is necessary to overcome all disagreements and 
disagreements about the notion of what terrorism is, as well as for that notion to be 
marked equally on all continents and acceptable by all peoples who are ready to 
oppose it. 

It is time to take the possible threats most seriously and to approach this problem 
extremely decisively. In order to engage in "conflict", it is necessary to determine in 
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advance uniform and generally acceptable rules, which consist of legal norms and 
resolutions. In that way, a unique system of marking all possible activities that 
symbolize terrorism by their act would be established. Only in this way can an efficient 
and decisive fight against the greatest threat of today be realized. 

As financial resources create the basis for the development of terrorist networks and 
reaching the capacity to carry out terrorist actions, terrorist organizations are 
constantly changing and improving the methods of concealing the sources, their 
location and the use of funds intended for their financing. 

The international reaction to the problems of countering money laundering and 
terrorist financing is, for the most part, a response to the fact that these are global 
phenomena. Namely, terrorist and criminal organizations abuse the world financial 
system, international goods flows, modern modes of transport and communications, 
technological achievements and the accelerated flow of information, goods, services 
and people in the legalization of criminal profit and financing of terrorist activities. 
Terrorist financing usually consists of several seemingly unrelated activities that make 
up the whole, so if we do not have information on all activities, it is very difficult to 
gain insight into the complete operation. As these are operations of extreme 
complexity, solving these problems requires a high degree of international cooperation 
and coordination, as well as the incorporation of international legal acts in this area, 
the administrative system of states, and the active participation of their security 
systems in international organizations.146 

More and more countries are becoming targets of terrorists, terrorism is becoming a 
global problem, the number of victims is increasing, as well as the number of direct 
victims, the imagination in designing terrorist actions is also growing, as is the number 
of members of terrorist operations. The fight against this type of violence is becoming 
increasingly difficult and requires increasing coherence in the international field in the 
fight against terrorism. 147 

Since there is no universal definition of terrorism, certain non-terrorist acts are often 
declared terrorist. Therefore, today it is difficult to distinguish between the 
phenomena of terrorism and anti-terrorism, the former is referred to as violence, while 
the latter is referred to as the struggle for security, democracy, although both forms 
include violence. Terrorists in many cases come from less developed and less educated 
backgrounds, but you are not diminished by the number of terrorists coming from 
richer and more educated countries, who also commit crimes against innocent people. 
The prejudices created by the media about terrorism, encouraged by world politicians, 
have confirmed that there is an extremely small difference between war and terrorism, 
which some countries use as a covert form of fighting for their own goals. Any action 
that violates human rights, which is not in accordance with the Geneva Convention 
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and numerous other laws that should protect human rights, should be called terrorist, 
and today there are many such actions. 148 

CONCLUSION 

We started from the assumption that terrorism is a global problem, and in my research 
I came to the conclusion that it is spread all over the world and that there is no 
possibility for any country to be calm and free from terrorist attacks. Also, a unique 
definition of terrorism is necessary, all for the sake of a better fight against this 
phenomenon. 

Modern terrorist, as well as other criminal organizations, definitely need financial 
support and help. Economy, as a traditional feature of terrorism, refers to the 
component of terrorist acts and the consequent: a large number of victims, great 
material damage, global media effects through the use of violent methods and the use 
of funds that do not require special financial resources. 

Terrorists need financial resources, all for the sake of achieving their goals, including 
even intelligence support, good organization, compactness, corruption of public 
officials, procurement of weapons, forgery of documents, their training, and finally 
only the implementation of terrorist acts, etc. 
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TAX AND ACCOUNTING CHALLENGES OF VIRTUAL 
CURRENCY REGULATION 

 
Tajana Petrović149 

 

Abstract 
 
The development of the digital economy has influenced the use of the virtual world 
economy and virtual currencies as an alternative capital market and created the 
possibility of capital outflows from traditional capital markets to cryptocurrency 
markets. As virtual currencies gain more and more importance in the world economy 
and become a common occurrence in modern business, there is a need to adopt a 
suitable legislative solution. Due to the specificity and diversity that arise from its 
characteristics, they represent a great challenge for regulation and supervision. 
Although they are treated differently by the tax authorities of countries worldwide, 
existing taxation systems can service virtual currency taxation without new 
legislation. However, it is crucial to adopt comprehensive guidelines as a model for 
taxing virtual currency transactions within existing rules. On the other hand, doing 
business with virtual currencies in accounting is still very challenging because of 
financial reporting due to the recognition and recording of transactions of such 
currencies within the framework of existing international standards. 
 
Key words: virtual currency, tax, accounting, risk, anonymity, cryptocurrencies 
 

Introduction 
 
The economy of the virtual world has developed relatively quickly, which is evident 
from the recent increase in the issuance of virtual currencies. Even though the market 
capitalization of all virtual currencies is still extremely small compared to the size of 
the total world money supply or the size of the capital market, such currencies 
present challenges in creating legal regulation due to their characteristics. The field 
of digital finance contains a strong cross-border element that goes beyond the level 
of the European Union (hereinafter the EU) and therefore international cooperation 
and effective and efficient supervision in this area are crucial [1]. 
 
The European Central Bank has defined virtual currencies as a digital display of 
value, in other words, a type of unregulated digital money issued and most often 
controlled by its developers, and accepted among members of a specific virtual 
community.[2] 
Although virtual currencies are often compared to electronic money, they 
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significantly differ from it. Electronic money is defined by Directive 2009/110/EC 
[3] as electronically, including magnetically, stored monetary value as represented 
by a claim on the issuer which is issued on receipt of funds for the purpose of making 
payment transactions and which is accepted by a natural or legal person other than 
the electronic money issuer. Therefore, virtual currencies are not electronic money, 
but a digital representation of a fiat currency that serves to electronically transfer the 
value expressed in a fiat currency, that is, a digital representation of a traditional 
currency. 
 
Virtual currencies are based on a blockchain, i.e. a public book in which transactions 
and value units of such currencies are recorded. It is the blockchain that allows for 
distributed control over finances and the avoidance of intermediaries. Since they do 
not fall under the jurisdiction of any central body or institution, decentralized virtual 
currencies represent a potential legal problem. 
 
Nowadays there are about 1700 types of virtual currencies and the best known is 
Bitcoin. Apart from it, Ethereum and Litecoin are also quite popular. Bitcoin is a 
currency produced by individuals or groups of people using their computers, and 
various software for solving complex mathematical algorithms. One of the ways to 
acquire virtual currency is to exchange for fiat currency on virtual currency trading 
platforms, i.e. to purchase or exchange such currency at specialized ATMs. 
Furthermore, such currencies can be acquired by mining, collecting donations in 
Bitcoin through blogging, charging for deliveries of goods or services in Bitcoin, 
selling one's own assets for Bitcoins, and through stock exchanges where the user 
can keep his money and exchange it with traditional and other digital currencies [4 
]. 
 

The specifics of the virtual economy 
 
The specifics of the virtual currency market are reflected in a decentralized system 
based on cryptographic protocols that ensure anonymity, pricing on the supply-
demand ratio, easy access, low price, and fast transaction. Due to the unpredictability 
of virtual currencies, such markets are high risk because, while they provide high 
returns, there is also a risk of large losses caused by online crime and fraud such as 
data loss, the possibility of unauthorized intrusion, money laundering, and tax 
evasion. However, trading virtual currencies is not completely anonymous. Signing 
up for some trading platforms requires identification in terms of sending a copy of a 
personal document with a picture. Therefore, once someone’s identity is merged 
with an address, it is easy to track their activities related to virtual currency 
transactions. In addition to the above, transaction tracking is also possible via the IP 
address of the computer from which transactions are performed. 
 
Arnerić and Mateljan [5] classify the basic functions of the virtual currency market 
analogously to the capital market and believe that the virtual currency market 
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mobilizes savings, provides liquidity because it enables fast cryptocurrency sales 
while balancing supply and demand determines prices. Also, continuous trading 
enables long-term investments and continuous availability of funds. At the same 
time, they believe that the basic participants in the virtual currency market are 
entities, cryptocurrency issuers, and their customers, who are still called investors in 
the jargon of the capital market. According to the motives, both in the capital market 
and in the cryptocurrency market, there are three groups of investors identified as 
investors, speculators, and arbitrageurs. Acquirers do not appear in such markets 
because cryptocurrencies do not bring ownership rights. 
 
The attitude of each state towards the virtual currency status is different, from being 
considered as product, and the other as assets, and the third as financial instrument. 
The diversity of attitudes facilitates their usage for illegal purposes and avoiding 
money laundering prevention regulation and the establishment of an exchange 
system in the country where controls do not exist or they are minimal. After the 
lawful currency is converted into a virtual, the user can freely change the form and 
location of the funds available, without the risk of their detection or implementation 
of measures to prevent regulation and supervision. [6] 
 

Regulatory framework of virtual currencies 
 
The regulation of virtual currencies largely depends on the complexity of defining 
tax treatment for such currencies due to their specific characteristics. Undoubtedly, 
it also depends on the geopolitical position of the state, the specific social order, and 
the existing legislative framework. Existing taxation systems are sufficiently 
developed to be able to accommodate the taxation of virtual currencies without the 
need to adopt new rules. However, it remains to develop a model of taxation of 
transactions in virtual currencies within the existing rules. [7] The application of 
virtual currency taxation depends on the type of activity related to the currency in 
question and on the nature of the parties involved in the activity itself. Circumstances 
such as the purpose, frequency of the transaction, and the length of holding the 
currency are also taken into account. 
 
While most countries try to regulate virtual currencies by enacting comprehensive 
guidelines, there are jurisdictions that have completely banned the use of virtual 
currencies, that is, any transaction involving virtual currencies. This refers to 
Bangladesh, Bolivia, Iraq, Morocco, Nepal, Northern Macedonia, Lesotho, Russia, 
and Saudi Arabia, while in Algeria the possession of virtual currencies is illegal. [8] 
On the other hand, there are jurisdictions such as Finland, which have regulated 
virtual currencies with the Instruction on the Taxation of Virtual Currencies. The 
instruction in question explains that the use of virtual currency falls within the scope 
of the contracted freedom of the parties and defines virtual currency as a value in a 
digital form not issued by the central bank or other public body, not a legal tender, 
but can be used as such, transferred, stored and exchanged electronically. [9]  
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In terms of taxation, it is important to determine when a taxable event related to 
virtual currencies occurs, which is why there is an emphasis on mining. Mining 
creates a new unit of virtual currency received by the miner, but most countries do 
not consider such a receipt a taxable event, but the alienation of a new unit is 
considered a taxable event. In doing so, some countries differentiate between a 
taxable event depending on whether the mining takes place for business or personal 
purposes. 
 

Taxation of virtual currencies by indirect taxes 
 
When taxing virtual currencies with direct taxes outside the EU, there is a tendency 
to exempt transactions in which they are used as a means of payment from the 
burden of double taxation with sales tax. It should be noted that this is despite the 
fact that states are reluctant to accept the legal qualification of virtual currencies as 
real money but as goods or assets. In this regard, the EU has taken a completely 
different position. [10] 
 
The legal determination of value-added tax (hereinafter VAT) transactions in virtual 
currencies in the EU was set by the Court of Justice of the EU on 22 October 2015 in 
Case C-264/14 Hedqvist [11]. According to the aforementioned judgment, a virtual 
currency with a bilateral Bitcoin flow that will be exchanged with traditional 
currencies within currency exchange transactions cannot be considered as tangible 
assets because the sole purpose of that virtual currency is to serve as a means of 
payment. The transactions at issue in the main proceedings are not covered by the 
concept of supply of goods in Article 14 of Directive 2006/112 [12], and such 
transactions constitute supplies of services within the meaning of Article 24 of 
Directive 2006/112. Therefore, Article 2 (1) (c) of that Directive explains that the 
transactions concerned, which consist of the exchange of traditional currencies for 
Bitcoin virtual currency units and vice versa, are carried out by paying a margin 
corresponding to the price at which the operator in question buys the currency and 
the price at which it sells it to its customers, and are exempt from VAT. Furthermore, 
Article 135 (1) (e) of that Directive states that the supply of services consisting of the 
exchange of traditional currencies for units of the Bitcoin virtual currency and vice 
versa, effected by payment of an amount corresponding to the margin the operator 
in question buys the currency and the price at which it sells it to its customers, 
represent transactions exempt from VAT. 
 
Additionally, for VAT purposes, many countries apply a similar tax treatment to 
virtual currencies as in the case of fiat currencies in transactions involving their 
replacement or disposal. However, there are still some differences in the treatment 
of revenues from mining and related services. Slovenia, Sweden, Germany, and 
Ireland have put mining activities outside the scope of VAT taxation, while France 
considers income from mining activities taxable as a provision of services. 
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Furthermore, Germany treats the provision of e-wallet services with a VAT taxable 
fee. In the Republic of Croatia and Slovenia, transactions in virtual currencies are 
also exempt from VAT. 
 
As the above-mentioned judgment of the Court of Justice of the EU is part of the 
Community acquis, all Member States are obliged to apply it. Therefore, it can be 
concluded that the legislation on the taxation of virtual currencies by indirect taxes 
is regulated in the EU Member States. 
 

Taxation of virtual currencies by direct taxes 
 
Although the focus of the legislation on the taxation of virtual currencies by indirect 
taxes is the uniform application of the EU Member States, direct taxes are the 
exclusive competence of the EU Member States, which means they are subject to 
regulation by national legislation. Therefore, the taxation of virtual currencies in 
some countries depends on the time limit of possession, as well as on the amount of 
the total value of the virtual currency determined according to the market value in 
the national currency. As a rule, income earned at the time it is paid in national 
currency is taxed. 
 
Namely, Germany considers income or profit taxable from the sale of virtual 
currency within one year from the date of acquisition, while the sale of such currency 
after one year from the date of acquisition is exempt from taxation. However, income 
or profits not exceeding 600 euros will not be taxed [13]. Austria, however, considers 
the sale of virtual currency within a year to be speculative and taxes it with income 
tax. Slovenia taxes any taxable income earned in virtual currency instead of cash as 
income in kind by converting the value of such currency into the value of the national 
currency at the time the income is earned. Income tax on capital gains from the 
alienation of property in Slovenia is not paid and therefore no income tax is paid 
when alienating virtual currency, while mining is taxed as other income [14]. 
 
Slovenia and the Republic of Croatia have a similar system of self-employment 
taxation. Receipts that a natural person realizes by trading or mining virtual 
currencies as part of a self-employed activity are subject to taxation, as are other 
receipts realized by such activity, i.e. in accordance with the legislation applicable to 
the taxation of corporate profits. The Republic of Croatia considers the disposal of 
virtual currency as a taxable income tax on capital gains if the currency is disposed 
of within two years from the date of acquisition or acquisition at the interest rate of 
10%. However, if the virtual currency is disposed of after two years from the date of 
acquisition then it is exempt from taxation. 
 
The sale or purchase of virtual currency in the United Kingdom is subject to capital 
gains tax if the profit is not made as part of economic activity. Similar tax treatment 
is applied by the USA, where transactions in virtual currencies are taxed with capital 
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gains tax. The tax is paid on the net value of capital gains determined according to 
the market value converted into national currency. However, the interest rate 
depends on the length of the virtual currency, which means that it is more 
advantageous to keep such a currency for more than a year due to taxation at a more 
favorable interest rate than the rate applicable to intra-year transactions [15]. 
Australia also considers the virtual currency to be a good currency and taxes it on 
capital gains tax, while it considers the payment of wages in the virtual currency to 
be a payment in kind and taxes it as such. 
 
Theft or loss of virtual currency often occurs, and tax treatments in such situations 
vary. While some countries recognize a loss provided that the owner of the virtual 
currency can prove ownership, others believe that the owner still owns that currency. 
In exceptional cases, the Republic of Croatia may determine a capital loss that can be 
deducted only from the capital gain realized in the same tax period. A capital loss is 
reported up to the amount of the tax base [16]. 
 

Virtual currency accounting 
 
The virtual economy has created new business events that need to be accounted for 
and processed, which poses a major legislative challenge to the accounting 
profession. Although no formal guidelines are available prescribing the classification 
of virtual currencies for accounting purposes, it is necessary to determine the choice 
of the most appropriate accounting treatment for virtual currency transactions 
according to existing financial reporting standards. The classification of virtual 
currencies for accounting purposes starts from their most relevant characteristics, 
including their economic purpose, rights, and obligations related to assets and how 
assets acquire their inherent value [17]. While different types of tokens will require 
different types of classification for accounting and tax purposes. 
 
No new asset class has been created for virtual currencies, but they are considered 
intangible assets that are not goodwill. As a rule, this classification corresponds to 
most countries that have not prescribed special or limited tax regimes for 
transactions in virtual currencies. In accordance with International Financial 
Reporting Standards, the recognition and monitoring of virtual currencies may be 
considered under standards that apply to cash, cash equivalents, financial 
instruments, intangible assets, or inventories. However, recording transactions in 
virtual currencies is possible under International Accounting Standard 38 (IAS) as 
virtual currencies meet the definition of intangible assets of the said standard. In 
certain circumstances, they can also be recorded under IAS 2, Inventories. 
 
IAS 38 defines intangible assets as identified non-monetary assets without physical 
characteristics. Among other things, intangible assets can provide future economic 
benefits, as can virtual currencies through their exchange. Furthermore, IAS 38 can 
be valued according to the cost of acquisition or according to the revaluation model. 
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According to the cost model, the virtual currency will be recognized in the amount 
of the purchase cost, and then a reduction test will be performed. Depreciation is not 
applicable to virtual currencies because they do not meet the criterion of limited 
useful life and it is, therefore, appropriate to perform an impairment test in 
accordance with the provisions of IAS 36, Impairment of Assets. However, if there is 
an active market for virtual currencies, it is possible to apply the revaluation model 
to the valuation of such currencies. [18] 
 
Depending on the activity and business concept according to which the company 
operates, it is possible to value virtual currencies according to IAS 2, Inventories. 
This exception could apply to brokers and traders of virtual currencies as such 
currencies should be recorded as inventories if they are held for sale in the normal 
course of business of the business entity. 
 

Conclusion 
 
In the final analysis, it is obvious that virtual currencies can benefit the alternative 
capital market, stimulate economic development through the development of new 
information systems and ways of doing business, but it is important to recognize the 
negative aspects of this virtual economy and the opportunities that make it attractive 
for illegal activities. Regardless of the specifics of virtual currencies, their positive 
and negative characteristics represent a major legislative challenge in establishing an 
appropriate system of supervision and control in tax and accounting terms at the 
international level and the most urgent implementation in domestic legislation. 
 
Tax - legal regulation of virtual currencies largely depends on the type of tax. The 
judgment in the Hedqvist case, as part of the EU acquis, laid the foundations for 
regulating the taxation of virtual currency transactions by VAT. However, direct 
taxation does not yet have clear guidelines for regulating this issue, and largely 
depends on the type of activity related to the virtual currency, the nature of the 
parties involved in the activity, and circumstances such as purpose, transaction 
frequency, and length of ownership. On the other hand, due to the lack of legislation 
to regulate virtual currency for accounting purposes, it is necessary to determine the 
choice of the most appropriate accounting treatment for virtual currency transactions 
according to existing financial reporting standards. Therefore, it is crucial to adopt 
comprehensive guidelines as a model for taxing transactions in virtual currencies 
within the existing rules. 
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JUVENILE OFFENDERS FROM THE PERSPECTIVE OF CRIMINAL 
LAW AND CRIMINOLOGY 

 

Nenad Bingulac150 
 

Abstract 
 
Јuvenile offender in the positive law of the Republic of Serbia is offender who at the 
time of the offense had reached the age of 14 but has not reached the age of 18, a 
criminal act is done as: perpetrator, accomplice, instigator or accomplice. This research 
will have two essential parts. In the first part it will be considered and pointed out the 
theoretical considerations observed from the angle of criminal law and then from the 
criminological angle. A special focus of this part of the research will be on indicating 
the penal policy towards juveniles. In that sense, we point out that juveniles may be 
sentenced for criminal offenses in accordance with a special law 
(lex specialis). The second part of the research will focus on current statistics related to 
juvenile offenders. Within this part, special attention will be paid to the presence of 
certain criminal acts in their commission. Due to the prominent goal of this research 
through the methodological and theoretical framework of juvenile offenders. By using 
the method of analysis we will address the most important issues of relevance to 
research using current statistics, while the normative method will be used to illustrate 
legislation regulating the study of matter in the positive legislation of the Republic of 
Serbia. At the end of the paper, the conclusions drawn from the overall research will 
be outlined. 
 
Key words: juvenile offenders, criminal law, criminology aspects, security challenge 
  

Introduction 
 
Јuvenile offender have always been treated differently in criminal law of the Republic 
of Serbia than adults offenders.[1] This attitude of criminal law actually attitude of 
criminal legislation, starts from the fact that minors are in a special condition. This 
condition represents a special process of biopsychological maturation of persons, and 
therefore this circumstance is crucial for their power of reasoning and understanding 
of the actions they undertake, but also the power to manage those actions. For these 
reasons, juvenile delinquency in modern criminal law is increasingly separated into a 
completely separate area. There is more and more talk about the notion of juvenile law 
as a special area of criminal law. [2] 
In the former criminal legislation of Yugoslavia, special provisions on juveniles were 
provided for within the general criminal legislation. The criminal legislation of Serbia 
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regulates the mentioned issue in a different way. Provisions on juveniles are no longer 
the subject of regulation of the Criminal Code, but represent a special law.  
The Law on Juvenile Delinquents and Criminal Protection of Juveniles entered into 
force at the end of 2005. This law contains provisions that apply to juvenile offenders. 
The provisions of the law refer to the substantive criminal law, then to the bodies that 
apply it, as well as to the procedure and execution of criminal sanctions against these 
perpetrators of criminal acts.  
From the brief indication so far, which refers to certain theoretical determinations of 
the position of juveniles in criminal legislation, it is possible to clearly identify the 
specificity of this matter of law, and therefore it is the topic of this research in concise 
but clearly defined segments. 

 

Legal provisions on juveniles provided by the Criminal Code of the 
Republic of Serbia 

 
The Criminal Code of the Republic of Serbia entered into force in 2005, and the last 
changes were in 2019. [3] 
Although not at the beginning but in the Article 112, point 9, the Code provides that a 
minor is a person who has attained the age of fourteen years and has not attained the 
age of eighteen. 
When defining the purpose of criminal sanctions, it is especially stated that criminal 
sanctions cannot be imposed on a person who has not reached the age of fourteen at 
the time the crime was committed. Educational measures and other criminal sanctions 
may be imposed on a juvenile under the conditions prescribed by a special law. 
(Article 4, paragraph 3)  
In addition to these two basic provisions relating to juveniles in the Criminal Code in 
terms of the general provision of the provisions are not provided for any more, but 
therefore of course refers to the Law on juvenile perpetrators of criminal offenses and 
criminal protection of minors.  

 

Law on juvenile perpetrators of criminal offences and criminal-legal 
protection of minors 

 
Law on juvenile perpetrators of criminal offences and criminal-legal protection of 
minors s of the Republic of Serbia[4]  entered into force in 2005. as lex specialis. 
Тhe first article of this law stipulates that the law contains provisions that apply to 
juvenile offenders. That the Provisions of the Law refer to the substantive criminal law, 
the bodies that apply it, the criminal procedure and the execution of criminal sanctions 
against these perpetrators of criminal acts. Then, the Provisions of this law should be 
applied to adults when they are tried for criminal acts committed as minors, and the 
conditions provided by this law are fulfilled, as well as to persons who committed a 
criminal act as younger adults. Finally, the article stipulates that the Law also contains 
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special provisions on the protection of children and minors as victims in criminal 
proceedings. 
The age of the perpetrator is defined in Article 3 as follows. A juvenile is a person who 
has reached the age of fourteen at the time of the commission of the criminal offense, 
and has not reached the age of eighteen. A juvenile is a person who turned fourteen at 
the time of committing the crime, but did not turn sixteen. An older juvenile is a person 
who has reached the age of sixteen at the time of the commission of the criminal 
offense, and has not reached the age of eighteen. A minor is a person who has reached 
the age of eighteen at the time of the commission of the criminal offense and has not 
reached the age of twenty-one at the time of the trial. 
When it comes to penal policy, juveniles can be issued educational orders, but also 
certain criminal sanctions, of course, depending on the type of crime committed. 
With regard to educational orders, the legislator provided in Article 5 that аccording 
to a juvenile perpetrator of a criminal offense, one or more educational orders may be 
applied for a criminal offense for which a fine or imprisonment of up to five years is 
prescribed. An educational order for a juvenile may be applied by the competent 
public prosecutor for juveniles or a judge for juveniles. The conditions for the 
application of the educational order are: the recognition of the criminal offense by the 
juvenile and his attitude towards the criminal offense and the injured party 
The purpose of educational orders is not to initiate criminal proceedings against a 
juvenile or to suspend the proceedings, ie to use the educational order to influence the 
proper development of a juvenile and strengthen his personal responsibility so that he 
would not commit criminal acts in the future.  
The educational orders that are envisaged are: 1) settlement with the injured party in 
order to compensate the damage, apology, work or in some other way to eliminate, in 
whole or in part, the harmful consequences of the act; 2) regular school attendance or 
regular going to work; 3) involvement, free of charge, in the work of humanitarian 
organizations or affairs of social, local or environmental content; 4) undergoing 
appropriate testing and withdrawal from addiction caused by the use of alcoholic 
beverages or narcotics; 5) inclusion in individual or group treatment in an appropriate 
health institution or counseling center.  
With regard to criminal sanctions, juveniles may be sentenced to educational 
measures, a sentence of juvenile imprisonment and security measures provided for in 
Article 79 of the Criminal Code, except for the prohibition of performing a vocation, 
activity or duty. Only educational measures can be imposed on younger minors. Older 
juveniles may be sentenced to educational measures, and exceptionally a sentence of 
juvenile imprisonment may be imposed. Under the conditions provided by this law, 
security measures may be imposed on minors.  
Within the general purpose of criminal sanctions (Article 4 of the Criminal Code), the 
purpose of criminal sanctions against juveniles is to influence the development and 
strengthening of personal responsibility of juveniles, education and proper 
development by supervising, providing protection and assistance, as well as 
providing general and professional training. his personality, in order to ensure the 
reintegration of minors into the social community. The purpose of juvenile 
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imprisonment is, in addition to the previously mentioned purposes, to exert an 
increased influence on the juvenile perpetrator not to commit criminal offenses in the 
future, as well as on other juveniles not to commit criminal offenses.  
Educational measures provided by law are: 1) warning and guidance measures: court 
reprimand and special obligations; 2) measures of intensified supervision: intensified 
supervision by a parent, adoptive parent or guardian, intensified supervision in 
another family, intensified supervision by the guardianship authority, intensified 
supervision with a day stay in an appropriate institution for the upbringing and 
education of minors; 3) institutional measures: referral to an educational institution, 
referral to an educational-correctional home, referral to a special institution for 
treatment and training. Warning and directing measures are imposed when it is 
necessary and sufficient to influence the minor's personality and behavior with such 
measures. Measures of enhanced supervision are pronounced when more permanent 
measures need to be taken for the upbringing and development of minors with 
appropriate professional supervision and assistance, and the minor's complete 
separation from the previous environment is not required. Institutional measures are 
imposed on a minor against whom more permanent measures of upbringing, 
treatment and training should be taken, with his complete separation from the 
previous environment, in order to exert an increased influence on the minor. 
Institutional measures are imposed as a last resort and may last, within the limits 
determined by this law, only as long as necessary to achieve the purpose of educational 
measures.  
The court may impose one or more special obligations on a juvenile, if it deems that 
appropriate requirements or prohibitions need to influence the juvenile and his 
behavior. The court may impose an obligation on the juvenile: 1) to apologize to the 
injured party; 2) to compensate, within its own possibilities, the damage it has caused; 
3) to attend school regularly or not to be absent from work; 4) to be trained for an 
occupation that corresponds to his abilities and inclinations; 5) to be involved, free of 
charge, in the work of humanitarian organizations or in matters of social, local or 
environmental content; 6) to engage in certain sports activities; 7) to undergo 
appropriate testing and withdrawal from addiction caused by the use of alcoholic 
beverages or narcotics; 8) to be involved in individual or group treatment in an 
appropriate health institution or counseling center and to act according to the work 
programs prepared for him in those institutions; 9) to attend vocational training 
courses or to prepare and take exams to test certain knowledge; 10) not to be able to 
leave the place of residence or stay, without the consent of the court and the special 
approval of the guardianship authority.  
We would especially like to point out several important segments that refer to the 
sentence of juvenile imprisonment, because it is still the most severe punishment.  
An older juvenile who has committed a criminal offense for which the law prescribes 
a prison sentence of more than five years, may be sentenced to juvenile imprisonment 
if due to the high degree of guilt, nature and gravity of the criminal offense it would 
not be justified to impose an educational measure. Juvenile imprisonment cannot be 
shorter than six months or longer than five years, and is imposed for full years and 
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months. For a criminal offense punishable by imprisonment of twenty years or more, 
or in the case of at least two criminal offenses punishable by imprisonment of more 
than ten years, juvenile imprisonment may be imposed for up to ten years. 
From what has been said so far, it can be seen that the legislator has paid special 
attention to penal policy. Although this paper does not explain in detail every 
envisaged sanction that can be imposed on a minor, in the Law on juvenile 
perpetrators of criminal offenses and criminal protection of minors, which has been 
mentioned several times so far, each one is elaborated and specified.  

 

Juvenile perpetrators of criminal acts observed from the angle of 
criminology 

 
Ways of raising a family are one of the very important factors that influence the 
behavior of children at all stages of development. Deviance can bring with it both 
repressive and abstinent ways of upbringing. In the first case, strict upbringing and 
punishment creates a psychologically disabled person who is insecure and depressed. 
In the second case, a person is created who is aggressive, without feeling for the limits 
of the socially accessible and normal. A disorganized family has multiple 
consequences on children's behavior. According to some criminologists, children from 
such families move in a vicious circle, with delinquency, aggression, feelings of guilt 
and anxiety. [5] 
In his research, Lombroso pointed out that a large number of children of illegitimate 
children and orphans are among the criminals, but he did not exclude the hereditary 
factor in family children as well. [6] 
Psychoanalysts who have dealt with the development of the child, pointed out that the 
child is an instinctive being that starts from the phase of enjoyment, adapts to the 
principle of reality, which leads to the reshaping of the instinct and their sublimation. 
In the period of development, they especially emphasize the phase of formation of 
moral consciousness, when the child, after the liquidation of the Oedipus complex, 
naturally strives to identify with the parent, in a way that begins to imitate them. In 
circumstances when their family environment is criminogenic, consciousness may 
develop normally but behavior is necessarily antisocial. [7] 
When it comes to age, age categories in terms of sociological characteristics have and 
occupy a very important place. The basic age systematization of delinquency refers to 
juvenile delinquency, then to juvenile delinquency and juvenile delinquency.  
When it comes to child delinquency, it is a type of crime of the youngest age. Due to 
this typical psycho structure and mental immaturity, children are often prone to 
various forms of deviance and delinquency. Hence, the psychological structure of 
child delinquency is dominated by the traits of psychomotor instability of aggression 
and the absence of guilt.[7,8] 
The attitude of children towards others and the values of society are related to their 
criterion of capturing morality, which in turn depends on the levels of calendar age 
and mental development. It is mostly a crime of theft and petty theft, arson, abuse of 
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young and weak. Children in the criminological sense are not only objects but are often 
also objects of delinquency. This is especially true in cases of child abuse, abuse in 
sexual acts, sexual intercourse, incest, prostitution and prostitution.[7] 
When it comes to juvenile delinquency, it represents a type of delinquency and a 
typology of criminal phenomena of a special population structure of the population. 
In modern movements of this social phenomenon, there is a greater tendency to 
increase the percentage of juvenile delinquency in crime as a whole on a global level, 
especially in acts with an element of violence as well as in some new organized and 
collective forms of crime. The share of juvenile delinquency in crime generally varies 
from country to country, mostly around a third of the total incidence, but there are 
also countries where the prevalence is much higher [7].  

 

Current statistical indicators related to juvenile delinquency 
 
In the continuation of this paper, more significant current statistical data in correlation 
with the previous period will be presented. The importance of presenting data for a 
five-year period is in the sense of perceiving the existing tendency. 
Statistical Office of the Republic of Serbia[9,10]  publishes the basic data on criminal  
offences of juvenile perpetrators: reported, charged and convicted minors by sorts of 
criminal offences, sex, age and criminal sanctions. 
Data are collected in regular statistical surveys based on individual questionnaires  
completed by the competent Senior Public Prosecutor’s Offices and Courts. Aiming at 
complete coverage of the phenomena, presented are the main indicators for the period 
2016-2020.  
The total number of crime reports against juvenile perpetrators of criminal offences in 
2020 was 2 524, which is by 13% less relative to 2019. 1 750 motions were submitted for 
pronouncing sanctions, also presenting the decrease of 13% compared to the previous 
year, while number of sentenced juveniles was 1 239, being the decrease of also 26% 
(Table 1). 
In 2020, against juvenile perpetrators of criminal offences, the following educational 
measures were pronounced: public prosecutor for juveniles pronounced educational 
measures in 224 cases and in 39 cases it was the juvenile court judge (article 7 of the 
Law on juvenile perpetrators of criminal offences and criminal-legal protection of 
minors). 
 

Table 1: Minors- crime reports by criminal offences, 2016–2020 
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From the table shown above, it can also be seen that most Сriminal offenses against 
property were committed, followed by Criminal offences against life and limb. The 
least was Criminal offences against economy. 
When it comes to pronounced sanctions, by age and sex for the period 2016-2020, it 
can be seen that (Table 2) most perpetrators were at the age of 16, observed in the total 
number. If you look at it from the angle of females, then there are more of them at the 
age of 17. On the other hand, most male perpetrators were aged 14 years. 
 

Table 2: Minors – pronounced sanctions, by age and sex, 2016–2020 
 

 
 
As far as penal policy is concerned (Table 3), within educational measures, Warning 
and directing measures were mostly imposed in the percentage of 22.8, while prison 
sentences lasting 5 to 10 years, none were imposed, except during 2017 when 4 of these 
sentences were imposed.  
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Table 3: Minors, by pronounced criminal sanctions, 2016–2020 
 

 
 
 
Below will be data relating only to 2020 for crime reports by criminal offenses (Table 
4).  
 

Table 4: Minors - crime reports by criminal offences, 2020 
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Based on the data from the previously presented table, it can be seen that according to 
the processed regions that make up the Bograd region, the region of Vojvodina, the 
region of Šumadija and western Serbia, the region of southern and eastern Serbia, the 
most criminal offenses against life and limb.  
The region of Šumadija and western Serbia has the most represented work with 137 
executions, while the region of Belgrade had only 5.  

 

Сonclusion 
 
Adolescent offenders are a heterogeneous group in terms of emotional and cognitive 
functioning, family characteristics... Мany sciences amongwhich leads to a greater 
extent psychiatry dealing with the studies in order to improve prediction of outcome 
of delinquent behavior, giving more useful proposal to implement a educational 
measures and determining the need for inclusion in psychological-psychiatric 
treatment. 
Juvenile delinquency is the result of psychological, pathological and pathogenic 
structures of the personality that is formed in adolescence. The social environment 
plays an important role in the formation of a young person, especially the family 
environment, for the formation of a value system. 
This research had two parts. In the first part, some theoretical considerations were 
considered and pointed out from the point of view of criminal law, but also from the 
point of view of criminology. A special focus was on the positive legal legislative 
prediction that refers to juveniles within the Criminal Code, but also within Law on 
juvenile perpetrators of criminal offences and criminal-legal protection of minors as 
lex specialis. Of course, the penalty policy is also shown. The second part of the 
research focused on current statistics on juvenile offenders. The data presented refer 
to the five-year period 2016-2020. 
This paper could be seen as a basis for future research that will address the issue of 
convicted juveniles and the frequency of recidivism. A successful analysis of the newly 
obtained data could take into account the range of preventive measures that may need 
to be implemented in criminal legislation. 
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Abstract 

The paper is based on the importance of a unique and well-organized database of 
employees that every business organization should have in order to survive in today's 
changing market. In this regard, a research question was asked to what extent data 
management of employees is legally binding in Croatia. In order to obtain an answer 
to this question, a secondary research and analysis of legal acts that conduct the 
obligations of business organizations to record data on employees was performed. The 
paper discusses the Policy of content and manner of keeping records of employees, 
especially the records of employees and records of working hours, and all above 
within the General Regulation on Personal Data Protection. 
 
Keywords: Information systems in HRM, employee database, legal regulations of keeping 
records of employees, registration of employee. 
 

Introduction 
 
The field of human resource management has long been the focus of organizational 
science that studies changes in the demanding conditions of modern business. All the 
more so because the creativity and adaptability of business entities, which are crucial 
for the survival and business prosperity, depend on the abilities, knowledge and 
creativity of employees. Trends in business environments have imposed new 
perspectives in human resources research - strategic perspective, economic utility 
perspective, international perspective (Marinković, 2010). The same author cites 
numerous studies that have proven the importance of human resource management 
and concluded that there is a link between best business performance practices and 
the role of human resources specialists in the overall process, which adds value to a 
business organization. Employees bring to work - intelligence, attitudes, contribution, 
knowledge and skills and the ability to learn, but their contribution to the organization 
is variable and unpredictable (Marušić, 2001). Employees, their skills, knowledge, 
creative and other abilities, specific relationships, climate and human resource 
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management practices in general are the only trait that is unique to each company and 
cannot be copied. Employees are the only element of a company's success that cannot 
be replicated and that sets the determining tone for all other activities of the company. 
The activity of human resource management is specific in its long-term effects for the 
development and success of the organization. It is also marked by long-term 
investments, creation and development of an appropriate structure and quality of 
employees. Human resource management is a primary function, not an infrastructural 
managerial and business one. In addition to planning, organizing, leading and 
controlling, it makes up the entire managerial job and determines the overall and 
individual managerial performance. The activity of human resources management is 
connected with all other functions and cannot, unlike other business functions, be 
limited to one function and sector that would be led and developed. It does not tolerate 
a functional approach nor specialists who perform exclusively their specific jobs. The 
highly functional approach to this activity in the past has led to its formalization, one-
dimensionality and neglecting the key areas of its very activity, as well as the 
specificity of the subject it deals with. 
All this leads to the need of creation a unique information system that is a database of 
employees and on the basis of which the organization can provide the proper answer 
to modern requirements in the process of human resources management. This paper 
starts from the question of the extent to which keeping data on employees is legally 
binding in Croatia. The paper is a secondary research and analysis, mainly of legal acts 
that deal with the obligations of business organizations to record data on employees. 
 

Legal regulations of managing employee records 
 
The currently valid Labor Law (Narodne novine, 93/2014, 127/2017, 98/2019) 
regulates the obligation and duty of the employer to keep records of employees which 
must contain information on employees and working hours. The content and manner 
of keeping records are regulated by the Content and Manner of Keeping Records on 
Employees Policy (Narodne novine, 73/2017), which replaced the previously valid 
2015 policy, adopted on the basis of the then valid Labor Law (Narodne novine, 
149/2009, 61/2011, 82/2012, 73/2013, 93/2014). The current Labor Law has almost 
completely taken over the provisions regarding the records on employees from Art. 4. 
of the 2009 Labor Law. It was only then, with the enactment of the 2009 Labor Law, 
that the obligation to keep records of employees was legally regulated. Previous Labor 
Act used since 1995 until 2009 (Narodne novine 38/1995, 54/1995, 65/1995, 102 / 1998, 
17/2001, 82/2001, 114/2003, 142/2003, 123/2003, 30/2004, 68/2005, 94/2009, 
149/2009) did not recognise the notion of employee records nor managing employee's 
data. 
According to the legal profession, a worker is, in terms of the Law, a person who 
performs certain tasks for the employer, so there is no obstacle for the employer to 
assign the employee to keep records of workers and working hours within the 
distribution of work tasks. As the Labor Law provides the resposibility of workers for 
damage, ie the obligation to compensate to the employer the damage caused, at work 
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or in connection with work, if the damage is caused intentionally or due to gross 
negligence (Article 107 of the Labor Law). This provision could be applied and in the 
case of the above misdemeanor responsibility of the employer. In this case it would be 
necessary for the employer to prove the fulfillment of the presumption of 
intentionality of the damage cause or the appearance of the same due to gross 
negligence of the employee. Employer should then claim a lawsuit with the competent 
court, and achieve the right to recourse the misdemeanor penalty (opinion and 
interpretation of the Ministry of Labor, available at: www.iusinfo.hr/misljenja-i-
tumacenja/MMIN201D20150701N382). 
An additional type of records is the data on pension insurance policyholders, and this 
is regulated by the provision of Art. 6. of the Law. The body responsible for keeping 
data on insured persons according to a special regulation on pension insurance is 
obliged to keep electronic records in the electronic database of insured persons with 
all data of insured persons who have this status on the basis of employment. The 
employer is obliged to submit an electronic database of data on the employee, as well 
as all changes in data that occur during the employment relationship, in the manner 
and the content prescribed by a special regulation on pension insurance. The content, 
manner of entering data on the employee and their exchange between bodies with 
public authority are prescribed by a special Policy on electronic records  in the field of 
labor relations (Narodne novine, 32/2015), but in accordance with a special regulation 
on personal data protection. 
Furthermore, the Law provides the need for another type of records that refers to 
keeping records of assigned workers. In case of concluding a contract between the 
Temporary Employment Agency and the beneficiary (another employer), the agency 
and the beneficiary may agree that for the assigned workers, for the period in which 
they were assigned, the beneficiary will keep the prescribed records of their working 
hours for the agency. It is a matter of temporary employment, which is regulated by 
the Law within the Articles 44 until 52, and refers to the employment of employees by 
the Agency, which then assigns these employees to another employer/user. In this 
situation, the Law does not define whether these are separate records in accordance 
with Art. 45, or it is an identical record prescribed by Art. 5. of the Law, ie whether it 
is one or two special records. 
Article 5 paragraph 3 of the Labor Law prescribes the duty to submit data from the 
records on employees to the labor inspector at the request. If the employer does not 
keep records of workers and working hours or does not keep them in the prescribed 
manner, or if at the request of the labor inspector does not submit data on workers and 
working hours, the Labor Law prescribes misdemeanor responsibility and determines 
the amount of fines for the employer as organisation and as well for the responsible 
person in the legal entity. The misdemeanor liability of the employer is clearly defined 
by Article 229 of the Labor Law and the fine can be from HRK 61,000.00 to HRK 
100,000.00. 
Article 135 of the Law explicitly stipulates that in the event of a dispute regarding 
working hours, if the employer does not keep records of employees in the prescribed 
manner, the burden of proving working hours lies with the employer. 
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Content and Manner of Keeping Records on Employees Policy 

 
The Ministry in charge of labor (at that time: the Ministry of Labor and Pension 
System) adopted the Policy on the content and manner of keeping records on workers. 
In accordance with the aforementioned policy, employers are obliged to record and 
keep at least two records: records of employees and data on working hours. 
The records of the employees in the organisation needs to contain at least the following 
information: 1) name and surname, 2) personal identification number, 3) gender, 4) 
day, month and year of birth; 5) citizenship; 6) permanent or temporary residence, 7) 
residence and work permit or work registration certificate, if the foreign worker is 
obliged to have them; 8) professional education and special exams and courses that 
are a condition for performing the job (including licenses, certificates, etc.); 9) starting 
date of the employment; 10) an indication of the contract referred to in Article 61, 
paragraph 3 and Article 62, paragraph 3 of the Labor Law and the number of working 
hours that the employee will work under such a contract, as well as the consent of the 
employer with whom the employee works full time or a part-time; 11) duration of 
work abroad, country and place of work, in case of sending workers abroad; 12) the 
duration of the temporary transfer of the employee to the associated company, the seat 
and place of work of the transferred employee and the country of origin of the related 
company, in case of transfer abroad; 13) an indication of whether these are jobs in 
which the insurance period is calculated with an increased duration and how; 14) place 
of work, and if there is no permanent or main place of work, a note that the work is 
performed in different places; 15) contracted weekly working hours, determined full 
working hours, ie prescribed part-time working hours; 16) time of suspension of 
employment, unpaid leave, maternity and parental leave or use of other rights in 
accordance with a special regulation; 17) date of termination of employment; 18) the 
reason for termination of employment. 
In addition to the above, the Policy prescribes the obligation for the employer to keep 
other data important for achieving certain rights from employment or in connection 
with employment (pension length of service until starting work with the employer, 
notification or confirmation of pregnancy, maternity, breastfeeding, single parent 
status, adoptive status, occupational disease, occupational injury, occupational 
incapacity for work, reduction of working capacity with remaining working capacity, 
reduction of working capacity with partial loss of working capacity, imminent danger 
of reduction of working capacity, imminent risk of disability, disability, disability 
pension due to partial loss of working capacity, for part-time workers information on 
every other employer where the worker works part-time, etc.). 
In accordance to Article 5 of the Policy, the employer starts keeping records of 
employees with the date of employment and keeps them up until the date of 
termination of employment. Records on employees can be kept in written or electronic 
form, and the employer is obliged to keep the said documentation as documentation 
of permanent value. 
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The employee is obliged to report any change in the data necessary for keeping records 
to the employer immediately upon its occurrence, and no later than within eight days 
from the day the change occurred. 
Records of working hours are also prescribed by the Policy, and contain at least the 
following information: 1) name and surname of the employee; 2) date in the month; 3) 
start of work; 4) completion of work; 5) time and hours of downtime, interruption of 
work, etc., which occurred due the fault of the employer or due to other circumstances 
for which the employee is not responsible; 6) total daily working hours; 7) hours of 
field work; 8) standby hours; 9) time of absence from (hours of vacation use - daily, 
weekly and annual; non-working days and holidays determined by a special 
regulation; hours of incapacity for work due to temporary incapacity for work; hours 
of paid leave; hours of absence during the daily schedule of working hours at the 
request of the employee; hours of absence during the daily schedule of working hours 
in which the employee due to the own fault does not perform the contracted work; 
hours spent on strike; hours of lockout). 
The employer needs to keep the mentioned records on working hours for the 
accounting period determined by the payment period, and the same must be kept in 
an orderly, comprehensible and up-to-date manner. As previously stated, the records 
can also be kept in such a way that the employer instructs the employee to keep and 
submit the records on a regular basis, and the employer is then obliged to control it. 
This method is a common practice, and employees usually submit the completed 
records of working hours digitally to the e-mail address provided for that purpose 
with the official domain of the institution. 
The employer is obliged to keep records of the working hours of all employees for at 
least six years, and the employee has the right to inspect the records. 
 

General Regulation on Personal Data Protection 
 
Regulation (EU) 2016/679 of the European Parliament and of the Council dating on 
the 27th April 2016 on the protection of individuals with regard to the processing of 
personal data and on the free movement of such data and repealing Directive 95/46 / 
EC (hereinafter: the General Regulation on protection of personal data) has been in use 
since 25th May 2018, and the Republic of Croatia has implemented it into national 
legislation by adopting the Law on the Implementation of the General Regulation on 
Personal Data Protection (Narodne novine, 42/2018). With the entry of this Law, the 
Personal Data Protection Law (Narodne novine, 103/03, 118/06, 41/08, 130/11 and 
106/12 - consolidated text), the Decree on the manner of keeping and form of records 
on personal data collections (Narodne novine, 105/04) and the Decree on the manner 
of storage and special measures of technical protection of special categories of personal 
data (Narodne novine, 139/04), expires. The new Law brings numerous innovations 
and instruments, as well as a new understanding of the concepts of personal data, 
ways of storing, classifying and disposing of personal data, attaching great importance 
to this important but insufficiently regulated concept. 
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Without going into the content of the Regulation in detail, the most important issues 
for this topic are data on employees that are collected and processed in modern times, 
and may be data that are not explicitly prescribed by the legislation governing record 
keeping. Thus, this act, among other things, deals with the issue of collecting and 
processing biometric data of employees. Biometrics include fingerprints, iris scans, or 
face recognition/biometrics software. This processing of employee data is used for the 
purpose of recording working hours and for recording entry and exit from official 
premises, and is an alternative form of recording the presence of employees (Articles 
21 and 22 of the Regulation). It is regulated in such a way that such processing is 
carried out only as an alternative to another solution for recording working hours or 
entering and leaving official premises, provided that the employee has given explicit 
consent to such processing of biometric data in accordance with the General Data 
Protection Regulation (Article 23 of the Regulation). 
The Regulation also regulates the issue of video surveillance, which includes data on 
the collection of video materials of public areas of companies, but also specifically 
stipulates that such collection and processing of personal data of employees through 
video surveillance systems is allowed only if the conditions set by the Regulation, 
regulating safety at work and if the employees were duly notified in advance of such 
a measure and if the employer informed the employees before making a decision on 
setting up a video surveillance system. It is strictly forbidden to cover the rest, personal 
hygiene and changing rooms with video surveillance (Article 30). 
 

A review of law case example 
 
Although the low case on labor disputes is numerous, there is almost no publicly 
available case law relating to employee records or working hours. However, in one of 
the cases (Revr 2086/15-2), the Supreme Court deciding on the revision of one of the 
parties to determine the inadmissibility of termination of the employment contract, 
also addressed the issue of records. From this decision it can be seen that in the 
disputed period the defendant (an employer) did not act in accordance with the 
provision Art. 5. of the Labor Law (2014) and that it did not have adequate records of 
the presence of workers at the workplace in accordance with the  Policy on the content 
and manner of keeping records of employees (from 2011). Therefore the reason of 
inadequate number of working hours were not important in comparison with not 
having records on working hours and Court decision was that employment contract 
should not be terminated extraordinarily, and thus that the defendant during the 
proceedings did not prove the justification for extraordinary termination of 
employment contract (Art. 135. paragraph 3 of the Act). 
Isto tako, obzirom na zaključak nižestupanjskih sudova da tuženik nije dokazao 
postojanje opravdanog razloga za otkaz po ovom osnovu, valja reći da je tuženik 
tijekom postupka na istu okolnost predložio saslušanje više svjedoka (radnika 
tuženika) a koji dokaz su nižestupanjski sudovi odbili. 
The explanation of this decision it is stated that the plaintiff submitted the records of 
working hours for the very month, in which she stated that she worked all working 
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days, although according to the report of superior she did not come to work on certain 
days. Furthermore, the defendant considers the plaintiff's actions of giving false 
records of working hours reasons for termination of employment which contradicts 
the conclusion of the lower courts that the defendant did not charge the plaintiff with 
unjustified absence from work but that she did not keep records at work. Also, given 
the conclusion of the lower courts that the defendant did not prove the existence of a 
justifiable reason for dismissal on this basis, examination of several additional 
witnesses (defendant's employees) were rejected by the lower courts. 
 

Conclusion 
 
Based on the results of presented secondary research, it can be concluded that 
registration in the human resources department is one of the most important tasks that 
this department performs. The data bank located within the human resources 
department contains all the most important data about an individual employee, and 
any changes must be updated daily. The currently valid Labor Law of Republic of 
Croatia regulates the obligation and duty of the employer to keep records of 
employees which must contain data on workers and working hours. The content and 
manner of keeping records are regulated by the Content and Manner of Keeping 
Records on Employees Policy. Keeping records of workers in modern times is greatly 
facilitated due to the fact that the market offers a number of software solutions that are 
in line with legislation, and which, based on the entered data, offer their users the 
export of various reports in accordance with the required parameters. The presented 
example emphasizes the importance of a well-organized data information system and 
raises questions about how the prescribed obligations are implemented in business 
practice in Croatia, to what extent the prescribed obligations meet the actual 
obligations of employee data management or whether business organizations have 
their own information systems and databases above those that are prescribed. 
Furthermore, future research should link the prescribed obligation with the impact on 
the company's business and the attitudes of entrepreneurs about it.  
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