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Abstract: Recent practice in Serbia has recognized the Strategic Environmental 
Assessment (SEA) as an instrument of control in spatial, urban and 
environmental planning. Certain sectors have already begun the 
implementation of SEA in their strategic planning, yet in its late phase only. SEA 
has indirectly become not just an important instrument of control, but the 
instrument of coordination of different sector plans/policies with sustainable 
territorial development as well. SEA in Serbia has an important role in planning 
the tourist destination development, especially in the special purpose areas, 
that beside their tourist potential have a significant development limitation – 
the necessity to preserve and protect their natural and cultural heritage. This 
paper analyzes recent theoretical framework of SEA in special purpose areas, 
focusing the research on the case study of multi-criteria analysis of 
environmental parameters in Djerdap National Park, situated in Eastern Serbia. 
It presents new analytic methodologies (GIS-oriented expert multi-criteria 
analysis), and determines the measures for and the system of monitoring the 
environmental parameters. The paper also emphasizes the role of SEA in the 
responsible planning in Serbia and the obstacles it encounters, due to the lack 
of strong methodology and an inadequate implementation of laws and 
strategies. 
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1. Introduction 

The period 2000–2011 in Serbia was marked by continuous changes in legal basis in 

the attempt to harmonize the country’s legislation with the EU acquis communautaire. 

During that time the elaboration of strategic plans, strategies and programs has been 

intensified at all levels of management, showing insufficient presence or complete 

absence of their compliance with spatial and environmental planning. 

Integral environmental protection system together with measures and instruments 

for sustainable management and conservation of natural resources and cultural 

heritage has been established by the Environmental Protection Law (2004), modeled on 

the regulations of European countries, while spatial planning has been defined as a 
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planning base for an integrated environmental protection, as well as natural resources 

and heritage conservation. As recently shown (Maksin-Mićić et al., 2009; Stojanović, 

Milovanović, 2009; Stojanović, Spasić, 2006), the problem lies in the fact that laws on 

planning, construction of space and environmental protection have not established an 

obligation to coordinate the strategic sector planning with spatial and environmental 

planning, while compliance of spatial (and urban) plans and environmental protection 

plans and programs have been insufficiently defined. Thereby, an adequate integration 

of environmental protection aspects into strategic planning of sustainable development 

in Serbia has been made more difficult. In such circumstances, it would be important to 

consistently implement into the strategic planning in Serbia both the Law on Strategic 

Environmental Assessment (2004, 2010) and Directive 2001/42/EC of the European 

Parliament on the assessment of the effects of certain plans and programs on the 

environment (2002), as well as the Protocol on Strategic Environmental Assessment for 

integration of strategic environmental assessment. In practice, SEA is integrated into 

the spatial planning process (Fig. 1), and certain sectors have already begun the 

implementation of SEA in their strategic planning. As recently shown (Maksin-Mićić et 

al., 2009; Nenković-Riznić, Milijić, 2010; Fischer, 2007), the strategic environmental 

assessment of the plans has become an important controlling and coordination 

instrument in spatial and urban planning.  

 

  
Figure 1. SEA and the spatial plan elaboration processes in Serbia. 
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As Stojanović and Maričić (2008) demonstrated, the SEA process enables a complete 

neutralization or limitation of more or less negative effects on the environment, health, 

quality of life, as well as the economic status of population in certain area. 

Implementation of SEA has accelerated the integration of environmental protection 

aspects into the planning and decision making processes (Nenković-Riznić et al., 2010; 

Lemos et al., 2012). Although SEA was originally conceived as an instrument for 

promoting the goals of environmental protection programs (Fischer, 2007; Bragagnolo 

et al., 2012; Dalal-Clayton & Sadler, 2005), the preservation of the quality of life and 

health of the population is becoming increasingly important. Integration into the spatial 

and urban planning process has indirectly become an important instrument of control 

and coordination of different sector plans/policies with the sustainable territorial 

development. 

As already indicated by Spasić and Stojanović (2006), a full coordination and 

synchronization of the process of spatial and urban plan elaboration with the carrying 

out of the SEA process have not yet been established in Serbia. This partly limits the 

implementation of multi-criteria analyses of SEA in planning solutions of spatial and 

urban plans. A part of the problem lies in the inadequate adjustment of the methods 

used to the needs of spatial planning, particularly in identifying and evaluating the 

importance of the effects of spatial planning solutions on the environment, given that 

the bylaws do not stipulate appropriate methodology (Stojanović & Maričić, 2008; Dalal 

Clayton & Sadler, 1999; Wen Kuoa et al., 2005; Chanchitpricha, Bond, 2013). Thereby, it 

is significantly more difficult to obtain the SEA results and to define the measures for 

and the system of environmental parameters monitoring, which is the main purpose of 

carrying out these multi-criteria analyses.  

To develop a more relevant approach to the evaluation of planning solutions 

implying the development of different activities in space, it is necessary to combine 

different methodologies used in current planning practice both globally and in Serbia 

(Fischer, 2007; Bragagnolo et al., 2012; Dalal-Clayton & Sadler, 2005; Therivel, 

Partidario, 1996; Nenković-Riznić, 2010). The purpose of the present paper is to 

indicate the advantages of a combined use of several different methodologies evaluating 

the importance of effects of planning solutions in the process of spatial planning of 

special purpose areas such as nature parks. In this paper, this is verified through the 

pilot project carried out in Serbia, in which methodologies used over many years by the 

Institute of Architecture, Urban and Spatial Planning of Serbia (as a leading scientific 

research institution of planning) are analyzed, representing the further elaboration, 

improvement and harmonization of English and Spanish methodologies in the spatial 

planning process. This paper also presents the benefits and drawbacks of using GIS in 

multi-criteria analysis conducted for the purpose of SEA. 
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2. Data and methods 

Methodological approach used in spatial and environmental planning of special 

purpose areas in Serbia implies a simultaneous development of goals and solutions (of 

spatial plans) and of a holistic set of goals of environmental protection and sustainable 

development (of strategic assessment).  The goals and proposed solutions of the plan 

are being considered relative to the holistic set of the SEA goals. In its practice of 

elaborating the spatial and urban plans and strategically assessing the effects that 

various activities in space have on the environment, the Institute of Architecture, Urban 

and Spatial Planning of Serbia has originally developed and used a method within the 

scientific project entitled “Method for Strategic Environmental Assessment in Planning 

the Spatial Development of Lignite Basins” (Project Manager B. Stojanović, PhD) – 

hereinafter referred to as a “basic methodology”. The above-mentioned methodology is 

based on defining the impact strength, spatial dispersion (spatial scale), likelihood and 

duration of effects of planning solutions on the environment. It is used as a basic 

methodology in the practice of carrying out SEA for determining such planning 

solutions (activities in space) which could have a potentially greatest effect on the 

environment and/or largest territorial dispersion of effects.  

The effects are quantitatively expressed by values ranging from (–3) to (+3) (also 

including the value (0), denoting a fact that certain activity does not affect 

environmental quality parameters). Their territoriality is assessed at the trans-border, 

national, regional, municipal and local levels. In the final utterance, and after having 

carried out multi-criteria analysis of planning solutions based on the previously defined 

goals of strategic environmental assessment (the protection of air, water, land quality, 

etc.), the quantitative/qualitative characteristics of planning solutions are combined. 

This utterance is defined in the form of table, through description of impact strength, 

territorial distribution and likelihood of occurrence. The above-mentioned conclusions 

of the multi-criteria analysis are used for deciding on the measures for neutralization 

and reduction of environmental effects of certain activities in space. In the process of 

carrying out SEA for spatial plans for tourist regions, the mentioned methodology has 

been proven sufficient for a clear determination of negative and positive effects of 

planning solutions on environmental quality parameters (Table 1, 2 and 3).  

However, in the elaboration of spatial plans for specific, vulnerable special purpose 

areas, such as nature parks, national parks, water catchments areas, as well as  in the 

elaboration of the regional spatial plan, it is necessary to implement additional methods 

for carrying out the multi-criteria analyses (Nenković-Riznić et al., 2010) (Fischer 2007) 

(Partidario, 1999). For this purpose, as well as within the practice of the Institute of 

Architecture, Urban and Spatial Planning of Serbia, the adapted SOTAVENTO method 

(developed by M. Nenković-Riznić and adopted exclusively for this research) has been 

used. 
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Table 1. Type of impact  

Type of impact  Mark Description 
Critical – 3 Excessive harm to the environment 
Unfavourable – 2 High degree of adverse impact on the environment 
Negative – 1 Relatively small degree of adverse impact on the environment 
No impact    0 No impact on the environment 
Positive + 1 Relatively small degree of positive changes in the environment 
Favourable + 2 Satisfactory changes of environmental quality 
Very favourable + 3 Changes that significantly improve the quality of life 

 

Table 2. Spatial dimension of the impact  

Spatial dimension of 
the impact 

Mark Description 

Transborder TB Potential impact on more than one country 
National N Potential impact on the country 
Nature park NP Potential impact on the nature park 
Municipal M Potential impact  on the municipality 
Local  L Potential impact on a zone or micro-location 

 

Table 3. Impact probability  

Probability  Mark Description 
100% VP Certain impact 
more than 50% PR Probable impact 
less than 50% P Possible impact 
less than 1% N Unlikely impact  

 

The SOTAVENTO method was originally used for determining the effects of wind 

turbines (eolian fields) on the environment in Spain. For the purpose of carrying out 

SEA in Serbia, the above-mentioned methodology has been adapted and adjusted to the 

needs of multi-criteria analysis of spatial plans for special purpose areas (Nenković-

Riznić et al., 2011) (Alonso et al., 2011). This method is used for more detailed 

determination of the effects of certain activities on the environment, so it may also be 

used independently of the level of planning, particularly when more detailed impact 

analysis is required. As with the basic methodology, it is possible to identify the type of 

impact without its quantification), i.e. positive, negative or zero impact. This is, at the 

same time, a shortcoming of the adapted SOTAVENTO method, considering the fact that 

there is no variability in quantitative mark, the lack of which imposes the necessity of 

combining this method with the basic one. This method was also used to define the 

frequency of impact (temporary, permanent), the spatial dimension of the impact, as 

well as the level of cumulativeness, i.e. synergistic effect it may have together with other 

effects. Due precisely to this specific feature, this method possibly had a significant 
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advantage over basic methodology, particularly in evaluating the effects of certain 

planning activities in space with extremely degraded environment with several direct 

polluters. Namely, the effects of certain polluters reach a critical level in cases when the 

overall effect they produce in the interaction with some other individual effect is 

considerably greater than the simple sum of their individual effects. Furthermore, the 

adapted SOTAVENTO method was used for determining the impact source, i.e. its 

directness, where the impact may be considered either as direct (that manifests itself 

immediately in some environmental parameter) or indirect (reflected through indirect 

action on certain environmental parameters). Besides, the method was also used to 

determine the level of reversibility of the effects of certain activities (i.e. the level of 

necessary interventions aimed at neutralizing the effects, or restoring the zero or 

present state of environmental quality parameters), impact duration (relative to the 

incidence of impact), continuity, importance, as well as the level of necessary 

intervention. All the above-mentioned analyses carried out through the SOTAVENTO 

method represent an additional valuation criterion in multi-criteria analysis used for 

the purpose of a strategic environmental assessment. More complex processes, which 

may have cumulative or synergistic effect on the environment, and which may be a 

result of certain activities planned in space, should be elaborated through this method 

in greater detail in order to determine specific measures for reducing or neutralizing 

their effects. In that way, the level of detail of this method directly affects the validity of 

measures for preventing the negative effects of the planning activities. The adapted 

SOTAVENTO method was strengthened with the use of GIS spatial analysis, which 

significantly improved not only the visual representation of SEA results but also the 

complex multi-criteria analysis conducted for this purpose. The GIS is a practical 

visualization of multi-criteria decision analysis (MCDA) and as such it has become an 

integral component of planning the special purpose areas, and in the environmental 

protection planning as well. Namely, the GIS combine spatial data (charts, maps, plans, 

satellite, and ortho-photo images) with quantitative and qualitative databases. As such, 

the GIS are becoming a main instrument in all location studies. The GIS converts geo-

reference data into computerized maps. These maps enable a more efficient location 

analysis through visualization.  

All the above-mentioned three methods have enabled the definition of clear 

guidelines for environmental monitoring in the researched area. 

 

3. Results and discussions 

3.1. Application of the basic adapted SOTAVENTO method and GIS method in 

spatial plans for special purpose areas in Serbia – the example of SEA for the 

spatial plan of Djerdap National Park  
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Spatial plans for special purpose areas in the Republic of Serbia are elaborated for 

national park areas, immovable cultural heritage of exceptional importance, tourist 

areas, areas of greater exploitation of mineral raw materials, infrastructure corridors, 

etc. Due to specific functions of the mentioned areas, the evaluation of planning 

solutions has required the introduction of new methodologies, to explain in more detail 

their cumulative and synergistic effects on environmental parameters. The need to 

introduce additional, adapted SOTAVENTO method may be proved on the example of 

the spatial plan for the special purpose area of Djerdap National Park (hereinafter 

referred to as “NP Djerdap”). 

SEA of the spatial plan for NP Djerdap is a result of reviewing, clarification and 

improvement in the implementation of environmental protection and sustainable 

development principles. It also arises from consideration of requirements and expert 

recommendations of agencies, institutions and other stakeholders regarding the 

necessity of eliminating or limiting negative effects of dominant activities (nature 

protection and tourism development) on the environment.  

The spatial plan covers the area (637 km2) of NP Djerdap. This area has been 

declared part of EMERALD network and included in IPA, IBA and PBA lists, Preliminary 

List of World Cultural and Natural Heritage (UNESCO) and the list of Carpathian areas, 

as well as nominated for the biosphere reserve (MaB). The NP Djerdap territory is 

located in the eastern part of the Republic of Serbia and represents a border area 

between Serbia and the Republic of Romania. Apart from being a protected area, NP 

Djerdap is characterized by several specific features: it possesses important natural 

monuments and  various cultural values of international importance and it is relevant 

for the Danube basin; it is a section of Pan-European Transport Corridor 7 with 

significant hydroelectric power potentials of the Danube (with two hydroelectric power 

stations -  Djerdap I and II), as well as a primary tourist destination in the Lower 

Danube Basin, etc. Although this area has potentially the most attractive tourism assets 

on the whole section of the Danube through Serbia, nowadays the level of tourism 

development is not at its peak which was achieved in the 1980s. Therefore, the positive 

effects of tourism on the socio-economic development of local communities are not 

sufficient, taking into account its potentials. Consequently, it is necessary to consider all 

effects of these environmental elements for the purpose of reducing the negative 

effects.  

There are recognized conflicts in the NP Djerdap area and these may directly affect 

the environmental quality, as well as the quality of life of its population. The fact that 

regimes for conservation of nature and immoveable cultural heritage prescribed for the 

territory of the national park directly affect the quality of life of its population has 

required the determination of cumulative and synergistic effects of certain planning 
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solutions on the environment, as well as the levels of their impacts (impact strength, 

territorial distribution, etc.).  

The major problem of SEA application has arisen from the unavailability of the data 

on the present state of the environment, as well as the data on estimation of the present 

state of pollution. The present state of the environment has been estimated based on 

the identification of potential pollution sources and possible significant negative effects 

on the environment. Owing to this, it has been possible to evaluate certain planning 

solutions based on previously established and clearly defined indicators only through 

their quantitative estimation, and according to previously defined categories of basic 

methodology (subjective estimation of impact intensity from (-3) to (+3), territorial 

distribution, importance, etc.).  

Different variants of planning solutions have been considered during the elaboration 

of the spatial plan, but only through SEA a series of parameters on which the planning 

solutions would have major effects have been defined: natural resources and heritage 

(forests, waters, land, etc.), air, noise, population, settlements, public services and 

health, forestry, hunting and fishing, agriculture and mining, cultural and historical 

heritage, tourism development, infrastructure and utilities, development of 

infrastructure corridors (primarily transport corridors) and corridors of other technical 

systems, solid waste management and management of other types of waste, as well as 

strengthening institutional competence in environmental protection. The 

abovementioned indicators have been defined as a result of cooperation between the 

elaborator of the spatial plan and strategic environmental assessment, and the 

supervisory body of the national park, local government and local population in the 

early stage of the plan elaboration. 

The mentioned parameters have served as major goals of environmental protection, 

and they have been used for evaluation of planning solutions.  By carrying out a multi-

criteria analysis through a basic methodological procedure, it has been found that 

planning solutions will not have great negative effects on the environment, i.e. all 

consequences may be eliminated in a short period of time by a direct anthropogenic 

impact. 

In the stated SEA, considering the relative homogeneity of the territory in terms of 

the categories of environmental protection, as well as the fact that the subject area does 

not have natural resources under strict protection regimes, it has been sufficient to 

implement only the basic methodology. SEA has also been used for defining the 

measures for neutralizing negative effects, as well as for prescribing the monitoring of 

various environmental parameters. 

By implementing the adapted SOTAVENTO method, the effects of certain planning 

solutions (particularly those related to the direct protection of areas with natural 

values) have been precisely determined, as well as the effects related to the impact type, 
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duration and development, source, reversibility and possibility of neutralizing the 

impact, impact permanency, continuity, importance, and levels of necessary 

intervention. By increasing the level of detail of the multi-criteria analysis, the measures 

prescribed in this SEA are much more detailed compared to the measures prescribed 

for spatial plans for municipalities, first of all because of diversified use of space, as well 

as activities in the plan area. 

The SOTAVENTO method has contributed to the establishment of a more detailed 

environmental categorization in the NP Djerdap territory, as shown in Figure 2. 

 

 
Figure 2. Classification of environmental hazards in the spatial plan for the special 

purpose area of Djerdap National Park. 

Source: (Institute of Architecture and Urban & Spatial Planning of Serbia, SEA, 2011) 

 

However, for the purposes of SEA application to this extremely heterogeneous 

territory in terms of the environmental quality, it was necessary to combine the basic 

methodology and adapted SOTAVENTO methodology with the GIS/AHP method. 

Through basic methodology, SEA has evaluated two alternatives – the first one implying 

the non-adoption of the plan, and the second one implying the adoption of the plan. 

The results have shown that the first alternative would cause only negative 

consequences for the environment, while the adoption of all planning solutions would 

produce some negative effects apart from the positive ones. In order to neutralize 

negative effects, SEA has defined appropriate measures and instruments. The GIS 

method has been used for cartographic diversification of space depending on the level 
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of vulnerability of the territory covered by the plan in relation to previously set aims of 

SEA. The mentioned evaluation has been made by means of geographic information 

system within the ArcGIS (Spatial analyst) software. This methodology has contributed 

not only to an easier geospatial consideration of the territory covered by the plan, but  

also to the precise formation of  mathematically based zones which can be seen as 

environmentally endangered. Mathematical calculations have been made by using the 

ArcGIS Spatial analyst software package. They have enabled an easier defining of 

measures aimed at neutralizing and mitigating impacts of certain planned activities on 

the environment, as well as determination of individual locations on which monitoring 

would be performed (Figure 3- Illustration). 

  

 

(a) 

 

(b) 

 

(c) 

 

(d) 

Figure 3. Visualization of AHP analysis within ArcGIS Spatial analyst software package 

(a), (b), (c), (d). 

Source: http://www.esri.com/software/arcgis/extensions/spatialanalyst/index.html (c), (d) 

analysis within the ArcGIS Spatial analyst software package for the needs of SEA for NP Djerdap  
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3.2. Effects of basic methodology on planning solutions 

As clearly shown in the previous case study, the use of basic methodology has 

directly influenced the selection of variant solutions associated with nature protection 

and tourism development, as well as other activities which may have negative 

environmental impacts. In addition, by indicating the potential threats to environmental 

quality, SEA has also, based on the results of basic methodology, established 

recommendations for neutralization or mitigation of the effects of planning solutions on 

the environment. Sector interests and potential conflicts in space may diminish the 

objectivity of the applied method. By using this methodology in early stages of the plan 

elaboration, and by carrying out preliminary environmental impact assessment, it has 

been possible to eliminate those planning solutions which would have significant 

negative effects on the environment. Thereby, a direct recommendation to change the 

existing procedure in the plan elaboration (deriving from the current legislation 

framework) has been made, as the current procedure engages SEA as an instrument 

only in later stages of the plan elaboration, practically only as a proof of previously 

determined goals and planning solutions. 

 

3.3. Effects of the adapted SOTAVENTO method on planning solutions 

 

The use of additional criteria of the adapted SOTAVENTO method for evaluation of 

the planning solutions in spatial plans for special purpose areas has evidently 

contributed to the enrichment of the basic methodology. Spatial dimension of 

evaluation has been partly improved, and easier assessment of cumulative and 

synergistic effects that certain planning solutions may have on the environment has 

been made possible, in addition to a more precise definition of measures for their 

neutralization.  

The adapted SOTAVENTO method has enabled simultaneous evaluation of 

environmental impacts of different types, which are not considered independently in 

planning solutions, but synergistically. Additionally, the measures for their 

neutralization have been prescribed. The example of SEA for the spatial plan for NP 

Djerdap shows it is not possible to use only the adapted SOTAVENTO method. Namely, 

although the adapted SOTAVENTO method represents a somewhat more elaborate 

impact analysis, it is also necessary to implement the basic methodology for the 

purposes of quantification of impact strength and determination of impact possibility. 

Therefore, it may be concluded that for high quality evaluation and impact analysis of 

the spatial solutions for special purpose areas, the two mentioned methodologies 

should be used jointly in order to consider the problem of environmental protection 

more comprehensively and thoroughly. 
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By analyzing the area and activities using the two mentioned methods, the planning 

solutions whose realization will not cause significant conflicts in space have been 

specified. Where conflicts have been inevitable, measures for their mitigation have been 

defined by means of SEA. This has enabled a comprehensive consideration of this 

heterogeneous space through setting up the system of measures for environmental 

quality improvement. 

 

3.4. Effects of GIS method on planning solutions 

Incorporated in SEA, GIS methodology can contribute to sustainable development, 

especially by taking into account the usually neglected environment protection, since it 

(Nenković-Riznić et al, 2011., Wen Kuoa, et al. 2005): evaluates the alternatives with 

potentially different environmental consequences equally emphasizing ecological, 

social and health aspects, and helps to make the best decision; ¬analyses expected 

effects, their character (irreversible or not), durability: long/middle/short-term, 

possibility, scope (local, regional, global); considers cumulative impacts (caused by 

several projects); analyses direct and indirect activities and their impacts; focuses on 

maintaining a set level of environmental quality (rather than on mitigation measures).  

 

4. Conclusions 

The experiences of SEA application in Serbia until now show that the level of 

coordination between spatial plan elaboration and SEA application is often insufficient 

– the process of SEA application begins only after the goals of planning solutions have 

been defined. On the other hand, a consistent implementation of European directives in 

this area would enable SEA, as an instrument of spatial and urban planning, to become a 

tool for carrying out the impact analysis of all planning solutions and defining the 

measures for preventing potential negative effects. SEA could also recommend against 

application of planning solutions, especially in territories with protected natural areas 

(where the analysis shows that such intervention is necessary), in the initial stage of 

plan elaboration (Nenković-Riznić, Milijić, 2010). A particular problem lies in the 

absence of legally defined methodology, which allows for different, less detailed 

evaluations, which may significantly endanger the environment due to the inadequate 

consideration of negative cumulative and synergistic effects of certain activities. This 

indicates that it is necessary to further develop the current methodological frameworks 

for the purpose of more accurate and detailed evaluation of planning solutions in order 

to achieve SEA goals (i.e. goals of environmental protection). By improving the current 

methodology and the application of SEA to sector plans/policies, the realization of 

development-oriented, ecologically friendly and socially acceptable strategic planning 

may be achieved in the long run, which would ensure positive developmental 
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tendencies in a certain area without endangering the environmental quality parameters 

and life quality of its population.  
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