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Abstract
Strategic Environmental Assessment (SEA) is one of the key instruments for implementing sustainable development strategies in planning in general, namely for analysing and
assessing the spatial development concepts, in this case in the field of energy and planning of power plants. The SEA in energy sector planning has become a tool for considering the benefits and consequences of the proposed changes in space, also taking into
account the capacity of space to sustain the implementation of the planned activities. This
chapter examines the multi-criteria evaluation (MCE) method for carrying out an SEA
for the power plants in Energy Sector Development Strategy of the Republic of Serbia
(case study). The MCE method has found its use in the analysis and assessment of the
energy sector spatial impacts on the environment and elements of sustainable development and, in this context, also considering the importance of impacts, spatial dispersion
of impacts, their probability and frequency of occurrence, along with the elaboration of
the obtained results in a specific, simple and unambiguous way. The chapter focuses on
the consideration of aspects of environmental impact of all kinds of power plants, without taking into account the details regarding other aspects of energy sector development
that are dealt with in the case study.
Keywords: strategic environmental assessment, power plants, multi-criteria evaluation

1. Introduction
The strategic environmental assessment (SEA) can be considered as the most important, the
most general and the most comprehensive instrument for directing the strategic planning
process towards the principles and objectives of environmental protection, as well as for making optimum decisions on future sustainable spatial development [1] can be considered one.

© 2017 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.
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Since the very beginning of the last decade of the twentieth century until now, many authors
[2–7] have written about the importance of the implementation of SEA in the process of
making optimum decisions on sustainable spatial development and on the concept of
development policy in different fields of social activities (energy, water resource management, infrastructure, tourism, etc.). The issue is therefore quite interesting, from both scientific and professional aspects, and is of great importance in creating any environmental
policy.
The European Strategic Environmental Assessment Directive 2001/42/EC [8] prescribes the
obligation to undertake SEA for plans, programmes and framework documents in different
fields, thus also in the field of energy sector. By using the SEA, it is possible to consider the
positive and negative implications of the proposed changes in the earliest stages of creating a development policy and accordingly direct the planning process in a way to increase
positive impacts and minimize negative implications. The SEA process unavoidably implies
the participation of the public in all stages of the planning process, thus emphasizing the
contribution in decision-making, in this case in the field of the energy sector development
[9–13]. Compared to other methods that contribute to decision-making, such as the traditional ’life cycle assessment’ (LCA) [14–17] which is mainly used for the analysis of impacts
in smaller territorial units, the SEA contributes to integrating the impacts at the strategic level
of power plants planning (national, regional and, if necessary, international level). Given
that the strategic level of planning requires a multi-dimensional consideration of phenomena
and processes and that making appropriate decisions on spatial impacts and spatial development is a complex process, it is necessary to have an appropriate problem and methodological approach to making appropriate decisions on sustainability of offered concepts of
development. This is particularly necessary in conceiving an energy sector policy, where the
development tendencies can have significant implications for space and the environment.
Multi-criteria analysis has been strongly advised by various authors with expertise in the
energy sector [18, 19].
The chapter will present the possibility and importance of using the SEA for analysing spatial
impact of power plants, regardless of whether it comes to fossil fuel power plants or power
plants using renewable energy sources (RESs) because both can have strategically significant
impacts (positive and negative) on the space where they are built. The chapter will examine the multi-criteria evaluation (MCE) method for carrying out an SEA for the case study–
Energy Sector Development Strategy of the Republic of Serbia by 2025 with projections until
2030 [20] (herein after referred to as the ‘Strategy’).

2. Methodological framework
The concept of the SEA methodologies, unlike the diverse, precise and highly operable tools
used in environmental engineering or other science-based areas, is rather fuzzy [21]. Some
authors [22–24] believe that there is no uniform methodological approach to the SEA process because its use in very thematically different planning processes is not appropriate, but
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it is the most appropriate to use different methodological approaches or their combination
that would be aligned with specific conditions in which the planning process is carried
out [22, 25]. In accordance with the above-mentioned, it can be concluded that the SEA
process should be based on an interdisciplinary approach and open to the use of different
methodological approaches. Such flexibility in the approach to the SEA process leaves the
possibility of finding the best solutions in accordance with specific approaches to the planning process. Generally speaking, the SEA techniques and methodologies derive from the
traditional Environmental Impact Assessment (EIA) and policy appraisal/plan evaluation
studies [25, 26], ensuring that methodologies would not become a barrier for institutional
promotion of the SEA [27]. A variety of possible techniques for conducting the different
steps of SEA have been further analysed and discussed by others [1, 25, 27–29]. In addition,
Marsden [30] pointed out that, in terms of methodologies, the SEA process is dominantly
based on the qualitative or semi-quantitative approach which to a great extent depends on
the skills and knowledge of experts involved in the evaluation process. Such an approach
also implies a certain degree of subjectivity that should be minimized by using different
software packages (like geographic information system [GIS]) in combination with their
adequate use experiences accumulated through comparative studies of past schemes and
applications [21].
The procedural and methodological framework for SEA is shown in Figure 1. The SEA
process begins with decision-making on undertaking the SEA, as well as on its scope and
contents. This stage involves the defining of framework for investigations to be carried
out in the SEA process along with the unavoidable participation of the public, relevant
institutions and non-governmental organizations (NGOs). The next stage includes the
analytical part of the SEA process implying the analysis of the state of the environment
in the area under investigation using the GIS technologies [31–33]; analysis of the strategic concept of development (in this case in the energy sector); comparative analysis
of the planning and strategic documents relating to the space that is subject of investigation and to the specific field of investigation; other investigations and analyses of
importance for the specific field of investigation. The next stage included the setting of
the SEA objectives, relevant indicators (Table 1) and evaluation criteria (Tables 2 and 3),
followed by an impact assessment procedure in which the first stage included the evaluation of alternative scenarios and the selection of the most suitable alternative. Then, the
process of multi-criteria evaluation (a semi-quantitative method) followed, representing
the focal point of this chapter (presented in point 3 herein). The role of multi-criteria
evaluation is to identify the influence of the activities planned in the space in which they
are being undertaken (the prediction of spatial influences) according to the SEA objectives. When the impacts of the Strategy are identified in such a way, then it is possible
to elaborate and present them in a simple and unambiguous way and in a way that is
clear to all actors in the SEA process, namely the actors included in the decision-making
process.
The specific SEA objectives (Table 1) were set in certain fields of environmental protection.
The specific SEA objectives are the concrete, partially qualified statements in a form of guidelines and actions (measures, works and activities) for the implementation of these changes. The
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Figure 1. Procedure and methodological framework for the SEA [11].

specific SEA objectives are primarily a methodological measure through which the effects of
power plants (and energy sector in general) on the environment are identified and checked. The
multi-criteria evaluation of the planning solutions is carried out in relation to these objectives to
obtain a clear idea about possible effects of the planning process and make optimum decisions
on future sustainable spatial development accordingly.
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Table 1. SEA objectives and indicators for the Strategy [34].

The sustainable development indicators (Table 1) are needed to identify trends of moving
towards or away from sustainability, as well as to set goals for improving general well-
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Table 2. SEA evaluation criteria for the Strategy [34].

being. In 2008, the Republic of Serbia adopted the National Energy Sector Development
Strategy [35] which contains principles and priorities in sustainable development, as well
as 76 indicators for tracking the progress of Serbia towards sustainable development.
These indicators have been selected from the set of UN indicators, but not all of indicators are used in Serbia. The indicators are specified in the Law on Spatial Plan of the
Republic of Serbia [36]. The Regulation on the National List of Environmental Indicators
[37] prescribes the list of environmental indicators, which have been used herein. The SEA
indicators have been selected in accordance with the above-mentioned SEA objectives.
This set of indicators is based on the ‘cause-effect-response’ concept. The indicators of
cause denote human activities, processes and relationships affecting the environment, the
indicators of effect denote the state of the environment, while the indicators of response
define strategic options and other responses aimed at changing ‘consequences’ for the
environment.
Based on an analysis of the possibility of primarily considering the spatial aspect, as well as
the problematic aspect of potential impacts, three sets of criteria with a total of 14 individual
criteria were defined. The criteria used in the MCE of the planning solutions were related to
the magnitude (intensity) of the impact, the spatial dimension of the impact and the impact
probability (Table 2).
The importance of identified impacts for achieving the SEA objectives is evaluated. The
impacts of importance for the subject Strategy are those which have stronger or greater effects
on the international (transboundary), national or regional level, according to the criteria
shown in Table 3.
The methodological framework for the SEA presented in this chapter is centred on a plan-based
approach to and the use of MCE method for the planned activities and strategic determinants in
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Table 3. SEA criteria for evaluating strategically significant impacts of the Strategy [34].

relation to the capacity of space as a basis for the valorization of space earmarked for sustainable development [38].
The development of the MCE method is linked to the early 1970s of the twentieth century
when many authors [39–41] began to develop such an approach. When first developed, the
MCE was characterized by the methodological principle of multi-criteria decision-making
(MCDM) with little or no participatory mechanisms included [42, 43]. The initial idea was
to elicit clear preferences from a decision-maker and then solve a well-structured problem
by means of mathematical algorithms (e.g. to design an engine by taking into account its
power, weight and efficiency). Over time, this ambitious idea has been directed towards a
more rational approach [44] and to a constructive or a creative approach [45], which has
led to an approach based on the development of the multi-criteria decision aid (MCDA)
that is characterized by placing in focus the process of decision-making on specific development processes, namely the raising of the level and quality of this process along with
permanently including the public into all stages of creating the future development [46–48].
This approach has resulted in the emergence of the participatory multi-criteria evaluation
(PMCE) [46, 49] and social multi-criteria evaluation (SMCE) [50]. Nowadays, the MCE
method is often recommended as a convenient support in the decision-making process
because of its capacity to point out in many ways multiple alternatives of development
on the basis of assessing criteria related to the environment and socio-economic aspects of
sustainable development [51–54].
The MCE method presented and elaborated in this chapter was originally defined in a scientific research project entitled ‘Method for Strategic Environmental Assessment in Planning’
(2005–2007). The method was later developed and upgraded through several domestic and
international scientific projects, in which the Institute of Architecture and Urban & Spatial
Planning of Serbia (IAUS) also participated. The results of the research and method development have found their applicability in the drawing up of a number of strategic documents
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at national and regional levels, in the fields of energy, water resource management, waste
management, tourism and so on. An example of the application of the MCE method is shown
in the text that follows.

3. Case study: MCE method in the SEA for the power plants in the
Strategy
The results presented in this part of the chapter have been taken from the SEA for the Strategy
[34] (case study), conducted by the authors of this chapter. The mentioned methodological
approach was used in drawing up the mentioned document, while only the results that are
in the context of the theme of this research and that were partially slightly modified to adapt
them to the format of this chapter are elaborated herein.
3.1. Subject of the Strategy and SEA
The approach of integrated and continuous planning was used in creating the Strategy and
carrying out the SEA with a focus on finding the measures for sustainability through integrating the realistic goals and the potentials in the field of energy, on the one hand, and the goals
of and needs for environmental protection, quality of life of population and socio-economic
development, on the other hand. The Strategy will be a framework for the development of
the energy system of the Republic of Serbia with all possible (positive and negative) implications for the environmental quality. The purpose of carrying out the SEA for the Strategy is to
consider possible negative effects on/trends of environmental quality, as well as to develop
the guidelines for their reduction, namely bringing them within acceptable limits without
creating the conflicts in space and taking into account the environmental capacity in the
considered area.
The SEA is not focused only on the analysis of strategic commitments that can imply negative
impacts and trends but also on the strategic commitments that can contribute to environmental protection and quality of life of population. In this context, the potential environmental
impacts of planned activities were analysed in the SEA and were evaluated relative to the
objectives and indicators.
The chapter of the Strategy related to the priorities of the energy sector development mentions
the power plants as one of the keys and essential potentials for development, but also as a
possible cause of significant problems in the environment. For this reason, the chapter emphasizes that there is the need to introduce the latest technologies in energy generation, both in
the thermal power plants and in the field of renewable energy sources (RES) for which there
are significant potentials, but they have not been sufficiently used in the Republic of Serbia.
Although other important strategic priorities in the field of energy are also dealt with in the
Strategy, due to the fact that power plants have significant environmental impacts on the space
in which they are built, the SEA gives special attention to this aspect, and exactly this aspect is
elaborated further herein.
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3.2. Evaluation of power plant impacts using the MCE method
The SEA for the Strategy singles out the total of 29 planned activities/strategic priorities that
was included in the multi-criteria evaluation process. Nine out of 29 strategic priorities relate
to the projects of power plants (Table 4). However, save for the locations defined by the document entitled ‘Cadaster for Small Hydro Power Plants in Serbia’ [55], the Strategy does not
determine micro-locations for the majority of power plants (this particularly refers to the
power plants using RES), so the evaluation could be based on predictions and on keeping pace
with trends in space on the basis of micro-location determination and knowledge of general
regularities and potential environmental impacts that certain types of power plants imply.
Table 4 shows the strategic priorities in the Strategy, which directly relate to the projects of
power plants and which were also included in the multi-criteria evaluation presented further herein. In addition to these priorities, the Strategy also formulates priorities that directly
relate to power plants because they are actually in their function. This includes, for example,
the extension of coal open-pit-mining areas and opening of new coal open-pit mines which
supply thermal power plants with coal. These strategic priorities were also elaborated in the
SEA for the Strategy, but are not presented herein.
Each individual strategic priority in the Strategy relating to the projects of power plants
(Table 4) was included in the multi-criteria evaluation process by forming matrices (Table 5)
in which the mentioned priorities relating to power plants ‘intersect’ with the SEA objectives
and indicators (Table 1). They were evaluated according to the adopted groups of criteria
(Table 2).
The matrices were formed for the first two groups of criteria (impact magnitude and impact
significance) because it is possible to identify the impacts of strategic importance already
based on these two groups of criteria, namely the impacts where evaluation is within the
values adopted and presented in Table 3.
The evaluation of strategic priorities was semi-quantitative, qualitative and aligned with the
level of detail/generality that characterizes the strategic documents such as the Strategy. It
was based on the planning approach through which the spatial (territorial) impacts were
considered, as well as on possible conflicts in space that can occur in the interaction between
the existing and the planned activities in a specific space without going into the technical and
technological aspects of potential impacts that are not possible to be identified at this level of
planning.
Each individual strategic priority was then also presented in the form of graph (Figure 2) and
in a way comprehensible to the general public and decision-makers, this being in accordance
with the Arhus Convention principles.
The evaluation of strategic priorities in the Strategy that relate to power plants, and which
were elaborated in the SEA, is presented further herein.
A table was formed based on the adopted criteria for determining the strategically significant
impacts (Table 3) and results of the multi-criteria evaluation presented in the form of matrices
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Table 4. Strategic priorities in the strategy included in the SEA relating to the projects of power plants [34].

(Table 5). The table identifies the strategic priorities that imply strategically significant impacts
(positive and negative) on the environmental quality and elements of sustainable development, namely on the SEA goals, and determine the rank of impacts identified in such a way
(Table 6).

*

Criteria according to Table 2.

Table 5. Matrices of spatial impacts of power plants on the environment and sustainable development [34].
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Figure 2. Examples of the presentation of obtained results in the form of graph [34].

3.3. Summary of significant strategic impacts
On the basis of the evaluation of impact significance shown in Table 6, it can be concluded
that the Strategy produces significant number of strategically important, both positive and
negative, environmental impacts. This is not at all surprising considering that the main idea
of the Strategy was to create a concept of development of an energy sector which would rely
in all of its segments on the principles of the prevention and active protection of the environment, its main factors, thus also on the improvement of human health by primarily permanently reducing the exposure to air pollution resulting from the operation of thermal power
plants operating with inadequate technologies.
The identified negative impacts of the Strategy are the result of development in the energy
sector which, in the Republic of Serbia like in other countries, dominantly relies on the existing
energy potentials. The most important negative impacts are the result of thermal power plant
operations, namely the result of the surface coal exploitation necessary for their operation. In
this context, the impacts of the main environmental factors (air, water, soil and biodiversity),
as well as impacts on landscape, stand out by their importance. The impacts on social factors
as the result of extension of open-pit mines, due to which parts or even entire settlements are
moved to completely new location, are of special importance.
Most of the mentioned impacts are not significantly spatially dispersed, but, nevertheless,
they were assessed as being of strategic importance due to the assessed impact intensity, as
shown in Table 6.
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Table 6. Identification and evaluation of strategically significant impacts with explanations [34].

Certain negative implications are also expected due to the construction of the ‘Bistrica’ HPP and/
or construction of the ‘Djerdap 3’ reversible HPP, which would have negative effects on hydrological regime of watercourses on which their construction is planned, as well as on biodiversity
and ichthyofauna, and will cause possible changes in the use of agricultural and forest lands.
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By accepting the provisions of the Espoo Convention [56] and Kiev Protocol [57], the Republic
of Serbia is obligated to notify the neighbouring countries on the projects that could have
transboundary impacts. According to the Espoo Convention on Environmental Impact
Assessment in a Transboundary Context (Espoo Convention), the transboundary impacts
are defined as all impacts (positive and negative) of a certain activity or a project that affect
the environment under the jurisdiction of another country. The implementation of the Espoo
Convention provisions implies that the relevant institutions of the neighbouring countries
should provide information on the planned activities and their environmental impacts so that
the affected country could participate in making optimum decisions on planning and future
realization of such activities.
In addition to the projects defined by the Strategy that could have transboundary impacts,
such as the RHPP ‘Bistrica’ and/or RHPP ‘Djerdap 3’ projects, the transboundary environmental impacts can also occur as the result of the realization of the following projects:
• Wind farms—possible transboundary impacts on the flying fauna (ornithological fauna
and chiropters) on the border between Serbia and Romania (actually, all wind farm projects
planned to be built in the north-eastern part of the Republic of Serbia);
• Small hydropower plants on transboundary watercourses (actually, the watercourses flowing from the territory of the Republic of Serbia into the territory of the neighbouring countries)—possible adverse impacts on benthonic organisms and ichthyofauna on boundaries
with Montenegro, B&H and Romania;
• Coal-fired power plant projects—possible impacts on the air quality and international
rivers.
Other planed activities that can imply the transboundary impacts of strategic importance
have not been identified.
In addition to the adverse impacts, by using the MCE method in carrying out the SEA for the
Strategy, a whole series of strategically significant positive impacts were also identified:
• Environmental quality: positive impacts on the quality of main environmental factors (air,
water and soil) and reduction of greenhouse gas (GHG) emissions by increasing the use of
RES and the use of clean technologies in thermal power plants in accordance with Directive 2001/80/EC on the limitation of emissions of certain pollutants into the air from large
combustion plants and with the Directive 2010/75/EU on industrial emissions for new projects; withdrawal of all thermal power plants with generating capacity less than 300 MW;
the implementation of a whole set of energy-efficiency measures will contribute to more
rational energy use, that is, reducing the production of the required amount of energy for
the same amount of required energy; the improvement of legal regulations in the area of
energy and their harmonization with the EU regulations; the development of institutions
for the implementation of improved legal regulations related to the environmental pollution reduction and main environmental factors;
• Socio-economic development: Improvement of the energy sector as a driver of economic
growth and development, the market-oriented formation of energy prices and prices
for energy-generating products; the development of domestic industry and commercial
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s cientific research sector for the transfer of leading edge technologies in the field of energy;
strict implementation of energy-efficiency measures in final energy consumption; labour
market mobility; as well as overall energy sector development, will represent a long-term
contribution to sustainable economic development and rational use of non-renewable
energy sources, that is, increasing the share of energy from RES.

4. Discussion and conclusions
The Strategy represents a strategic framework for implementing the policies and measures in
the field of energy, also including the aspect of using the energy potentials by planning and
building new power plants or by modernizing the existing ones. The possible implications for
the environment as a result of the realization of such projects, as well as the significant public participation (NGO, population, expert groups, relevant institutions, investors and public
companies in the field of energy) in the decision-making processes, undoubtedly indicate
the need to consider this aspect in creating the policies in the field of energy, either at the
national, regional or at the local level. The reason for the interest of the public in power plants,
and energy sector in general, lies in the nature of their operation and possible significant
spatial/territorial impacts. In this context, besides different studies on environmental protection carried out at the level of specific investment projects for individual power plants (e.g.
EIA or LCA), it is of particular importance to carry out an environmental impact assessment
at the strategic level of planning which should direct a strategic-planning document to the
goals of sustainability and prevent potential conflicts in space in the earliest stage of creating
an energy policy. The SEA is exactly the instrument that meets these specific requirements.
This has been much written about in scientific literature, which is briefly summarized in the
‘Introduction’ section of this chapter.
The Energy Strategy [20] is a specific document due to the fact that it establishes a completely new and altered concept of energy sector development relative to the existing one
that has been, at least in the Republic of Serbia, assessed as unsustainable and ecologically
unacceptable. In addition, the Strategy gives a special attention to power plants (the existing and the planned ones) that are particularly significant for analysis from the aspect of
environmental protection. This conditioned the specificity of the subject SEA within which
it was necessary to make a symbiosis of all existing phenomena and the processes in space
and predictions about potential impacts of power plants on the environment. This served
for defining the SEA objectives and corresponding indicators, but also the criteria, based
on which the strategic priorities related to power plants were assessed. By using the multicriteria evaluation and semi-quantitative methods according to three groups of criteria, as
well as by presenting the results using the matrices and graphs, the results were shown in a
clear and unambiguous way for each of the strategic priorities. Different aspects of impacts
(significance, spatial extent and probability) were encompassed. The results of the used
MCE method were taken as a basis for defining the appropriate measures/guidelines for
the environmental protection and monitoring which should be used in implementing the
Strategy, namely in determining the micro-locations for new power plants and in preparing
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the investment projects. These measures/guidelines defined the SEA by each type of power
plant, particularly taking into account new power plant projects and instructions for their
realization in a way that provides the preventive protection of space and the environment,
thus enabling all actors in the process of creating and adopting the Strategy to make conclusions on positive and negative implications of all identified impacts in a simple way, while
the SEA in this process also serves as a regulatory and control tool for all future investments
in the energy sector.
Unlike some SEA that are oriented towards identifying ‘for and against’ alternatives, in
the SEA for the Strategy it was relatively simple to propose to actors to make decisions on
which solution is the most suitable for the implementation of the Strategy because positive changes brought by its implementation are many times greater relative to the possible
negative implications. This was affected by the methodological approach that is conceptually conceivable; clear way of presenting the obtained results which enables great public
participation in critical stages of the SEA (identification of possible positive and negative impacts of the planning concepts); the use of semi-quantitative methods in assessing
the impacts and defining the appropriate guidelines for the environmental protection and
monitoring.
The specificity of the presented approach is reflected in the identification of the objectives
and indicators of the SEA that is based on the analysis of a complex symbiosis of environmental quality, strategic frameworks defined in different strategic and planning documents and the Strategy. The objectives and indicators obtained through this procedure
are a good basis for assessing the complex implications of the planned activities for the
space and possible mutual interactions between different sectorial determinations regarding the elements of sustainable development. A clear presentation of obtained results of
multi-criteria evaluation in the form of matrices, and particularly in the form of graphs, is
particularly important in the SEA stages involving public participation. However, the use
of semi-quantitative method of expert decision-making brings a certain dose of subjectivity, which can be tentatively regarded as a lack of such an approach. On the other hand,
the use of different mathematical methods like ARAS (additive ratio assessment) [58] or
AHP (analytical hierarchy process) [59] at the level of strategic planning and management
is not necessary, and often impossible because of a lack of appropriate inputs. In this case,
for example, there was no determination of micro-locations for the planned power plants
that will use renewable energy sources, so the prediction of impacts could be only made
based on the knowledge on energy potentials, for example, the energy to be obtained
from renewable sources at the micro-location level, the state of the environment on these
micro-locations and potential capacities (installed power) in these potentially suitable
micro-locations. Such obtained results of the assessment of spatial/territorial impacts of
strategic priorities represent exactly a good basis for establishing adequate guidelines
and for the use of the above-mentioned mathematical methods at a lower level of impact
assessment, namely in carrying out the EIA, which is actually also an obligation in carrying out the SEA. In this context, this lack should be understood tentatively, but should
in no way be ignored in the process of carrying out the SEA and in making appropriate
decisions.
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The guidelines for environmental protection were established based on the results of multicriteria evaluation of strategic priorities that relate to the planning, building or modernization
of power plants. The guidelines were given for the most significant facilities/projects envisaged in the Strategy, namely for the energy facilities/projects which can be significant polluters by nature of their operation.
A special contribution of the SEA process was laid in the identification of possible transboundary impacts and in the establishment of the transborder cooperation with the neighbouring countries. In this context, the cooperation has been established with the Republic
of Croatia, Romania and Republic of Bulgaria, which have showed their interest including
themselves into the SEA process and in officially submitting their views regarding the identified possible transboundary impacts. Their views were adequately taken into account in the
preparation of the SEA Final Report.
Performing the SEA for the needs of the Strategy resulted in making appropriate decisions
in the process of establishing sustainable energy sector development, while the implementation of documentation in practice should contribute to the applicability of results and to the
possible monitoring of SEA contribution in the process of planning both power plants and all
other plans in the energy sector.

Acknowledgements
This chapter has resulted from the research conducted within the scientific projects ‘Spatial,
ecological, energy, as well as social aspects of settlement development and climate change –
their mutual impacts’, TR 36035; and ‘Sustainable spatial development of Danubian Serbia’
TR36016; all financed by the Ministry of Education, Science and Technological Development
of the Republic of Serbia during the period 2011–2017.

Author details
Boško Josimović* and Saša Milijić
*Address all correspondence to: bosko@iaus.ac.rs
Institute of Architecture and Urban & Spatial Planning of Serbia, Belgrade, Serbia

References
[1] Sadler B, Verheem R. Strategic environmental assessment: Key issues emerging from
recent practice. Hague 7, Ministry of Housing, Spatial Planning and the Environment; 1996
[2] Maričić T, Josimović B. Overview of strategic environment assessment/sea/system in
southeast Europe. Architecture and Urbanism. 2005;16-17:66-74

Spatial Aspects of Environmental Impact of Power Plants
http://dx.doi.org/10.5772/intechopen.68283

[3] Nilssona M, Björklundb A, Finnveden G, Johanssonc J. Testing a SEA methodology for
the energy sector: A waste incineration tax proposal. Environmental Impact Assessment
Review. 2005;25:1-32. DOI: 10.1016/j.eiar.2004.04.003
[4] Nilsson M, Dalkmann H. Decision-making and strategic environmental assessment.
Journal of Environmental Assessment Policy and Management. 2001;3:305-327
[5] Therivel R, Partidario MR. The Practice of Strategic Environmental Assessment. London:
Earthscan; 1996
[6] Therivel R. Strategic Environmental Assessment. London, UK: Earthscan; 1992
[7] White L, Noble B. Strategic environmental assessment for sustainability: A review of a
decade of academic research. Environmental Impact Assessment Review. 2013;42:60-66.
DOI: 10.1016/j.eiar.2012.10.003
[8] European Strategic Environmental Assessment Directive 2001/42/EC. The European
Parliament, Luxembourg; 2011
[9] Arbter K. SEA of Waste Management Plans – An Austrian Case Study. Implementing
Strategic Environmental Assessment; 2005. pp. 621-630
[10] Desmond M. Identification and development of waste management alternatives for
Strategic Environmental Assessment (SEA). Environmental Impact Assessment Review.
2009;29:51-59. DOI: 10.1016/j.eiar.2008.05.003
[11] Josimović B, Marić I, Milijić S. Multi-criteria evaluation in strategic environmental assessment for waste management plan, a case study: The city of Belgrade. Waste
Management. 2015;36:331-342. DOI: 10.1016/j.wasman.2014.11.003
[12] Josimović B, Marić I. Methodology for the regional landfill site selection. Sustainable
Development – Authoritative and Leading Edge Content for Environmental Management.
2012:513-538. DOI: 10.5772/45926
[13] Salhofer S, Wassermann G, Binner E. Strategic environmental assessment as an approach
to assess waste management systems. Experiences from an Austrian case study.
Environmental Modelling & Software. 2007;22:610-618 DOI: 10.1016/j.envsoft.2005.12.031
[14] Bjorklund A, Finnveden G. Life cycle assessment of a national policy proposal – The
case of a Swedish waste incineration tax. Waste Management. 2007;27:1046-1058. DOI:
10.1016/j.wasman.2007.02.027
[15] Bond R, Curran J, Kirkpatrick C, Lee N, Francis P. Integrated impact assessment for sustainable development: A case study approach. World Development. 2001;29:1011-1024.
DOI: 10.1016/S0305-750X(01)00023-7
[16] Laurent A, Clavrul J, Bernstd A, Bakas I, Niero M, Gentil E, Christnsen T, Hauschild M.
Review of LCA studies of solid waste management systems – Part II: Methodological
guidance for a better practice. Waste Management. 2013;34:589-606. DOI: 10.1016/j.
wasman.2013.12.004

139

140

Recent Improvements of Power Plants Management and Technology

[17] Tukker A. Life cycle assessment as a tool in environmental impact assessment.
Environmental Impact Assessment Review. 2000;20:435-456. DOI: 10.1016/S0195-9255
(99)00045-1
[18] Josimović B, Pucar M. The strategic environmental impact assessment of electric wind
energy plants: Case study ‘Bavaniste’ (Serbia). Renewable Energy. 2010;35:1509-1519.
DOI: 10.1016/j.renene.2009.12.005
[19] Finnveden G, Nilsson M, Johansson J, Persson A, Moberg A, Carlsson T. Strategic
environmental assessment methodologies and applications within the energy sector.
Environmental Impact Assessment Review. 2003;23:91-123. DOI: 10.1016/S0195-9255
(02)00089-6
[20] Energy Sector Development Strategy of the Republic of Serbia by 2025 with projections
until 2030 (“Official Gazette of the Republic of Serbia”, No. 101/15)
[21] Liou ML, Yeh SC, Yu YH. Reconstruction and systemization of the methodologies for
strategic environmental assessment in Taiwan. Environmental Impact Assessment
Review. 2005;26:170-184. DOI: 10.1016/j.eiar.2005.08.003
[22] Brown AL, Therivel R. Principles to guide the development of strategic environmental
assessment. Impact Assessment and Project Appraisal. 2000;18:183-189. DOI: 10.3152/
147154600781767385
[23] Partidario MR. Elements of an SEA framework – improving the added-value of SEA.
Environmental Impact Assessment Review. 2000;20:647-663. DOI: 10.1016/S0195-9255
(00)00069-X
[24] Therivel R. SEA methodology in practice. In: Therivel R, Partidario MR, editors. The
Practice of Strategic Environmental Assessment. London: Earthscan Publications; 1996.
pp. 30-44
[25] Partidario MR. Course manual of strategic environmental assessment. The Hague, The
Netherlands: IAIA; 2002
[26] Sheate W, Richardson J, Aschemann R, Palerm J, Stehen U. SEA and Integration of
the Environment into Strategic Decision-Making. Vol. 1. Main Report to the European
Commission, London; 2001
[27] United Nations Environment Program. UNEP’S Environmental Impact Assessment
Training Resource Manual. 2nd ed. Geneva, Switzerland/UNEP/ETB Briefs on Econo
mics, Trade and Sustainable Development; 2002
[28] DHV Environment and Infrastructure BV. Existing Strategic Environmental Assessment
Methodology. Compiled for the European Commission DGXI, Brussels; 1994
[29] Therivel R. Strategic Environmental Assessment in Action. London: Earthscan Publica
tions; 2004
[30] Marsden S. Strategic environmental assessment: An international overview. In: Marsden
S, Dovers S, editors. Strategic Environmental Assessment in Australasia. NSW7: The
Federation Press; 2002. pp. 1-23

Spatial Aspects of Environmental Impact of Power Plants
http://dx.doi.org/10.5772/intechopen.68283

[31] Calvo F, Moreno B, Zamorano M, Szanto M. Environmental diagnosis methodology
for municipal waste landfills. Waste Management. 2005;25:768-799. DOI: 10.1016/j.
wasman.2005.02.019
[32] Higgs G. Integrating multi-criteria techniques with geographical information systems in
waste facility location to enhance public participation. Waste Management & Research.
2006;24:105-117. DOI: 10.1177/0734242X06063817
[33] Josimović B, Krunić N. Implementation of GIS in selection of locations for regional landfill in the Kolubara Region. SPATIUM. 2008;17/18:72-77. DOI: 10.2298/SPAT0818072J
[34] Report on Strategic Environmental Assessment for the Energy Sector Development
Strategy of the Republic of Serbia by 2025 with Projections until 2030. Beograd: IAUS;
2013
[35] National Energy Sector Development Strategy (“Official Gazette of the Republic of
Serbia”, No. 57/08)
[36] Spatial Plan of the Republic of Serbia 2010-2020 (The Official Gazette of the Republic of
Serbia, No. 88/2010)
[37] National List of Environmental Indicators (“Official Gazette of the Republic of Serbia”,
No. 37/11)
[38] Josimović B. Methodological approach to conducting SEA – Initial experiences in Serbia.
Planned and Normative Protection of Space and the Environment. Belgrade: Faculty of
Geography; 2007
[39] Ananda J, Heralth G. A critical review of multi-criteria decision-making methods with
special reference to forest management and planning. Ecological Economics. 2009;
68:2535-2548. DOI: 10.1016/j.ecolecon.2009.05.010
[40] Figueira J, Greco S, Ehrgott M. In: Salvatore G, editor. Multiple-Criteria Decision
Analysis. State of the Art Surveys. Springer; 2005
[41] Kangas J, Kangas A. Multiple criteria decision support in forest management the
approach-methods applied, and experiences gained. Forest Ecology and Management.
2005;207:133-143. DOI: 10.1016/j.foreco.2004.10.023
[42] Zionts S. MCDM–if not a Roman numeral, then what? Interfaces. 1979;9:94-101
[43] Zionts S, Wallenius J. An interactive programming method for solving the multiple criteria problem. Management Science. 1976;22:652-663. DOI: 10.1287/mnsc.22.6.652
[44] Simon E. From substantive to procedural rationality. In: Latsis JS, editor. Methods and
Appraisal in Economics. Cambridge: Cambridge University Press; 1976
[45] Roy B. Méthodologie multicritere d' aide à la decision. Economica. 1985;4:138-140
[46] Banville C, Landry M, Martel JM, Boulaire C. A stakeholder approach to MCDA. Systems Research and Behavioral Science. 1998;15:15-32. DOI: 10.1002/(sici)1099-1743(199
801/02)15:1<15::aid-sres179>3.0.co;2-b

141

142

Recent Improvements of Power Plants Management and Technology

[47] De Marchi B, Funtowicz O, Lo Cascio S, Munda G. Combining participative and institutional approaches with multicriteria evaluation. An empirical study for water issues in
Troina-Sicily. Ecological Economics. 2000;34:267-282. DOI: 10.1016/S0921-8009(00)00162-2
[48] Proctor W. MCDA and stakeholder participation – valuing forest resources. In: Getzner
M, Spash CL, Stagl S, editors. Alternatives for Environmental Valuation. London: Rout
ledge; 2004. pp. 134-158
[49] Proctor W, Drechsler M. Deliberative multicriteria evaluation. Environment and
Planning C: Government and Policy. 2006;24:169-190
[50] Munda G. Multiple criteria decision analysis and sustainable development. In: Figueira
J, Salvatore G, Ehrgott M, editors. Multiple Criteria Decision Analysis: State of the Art
Surveys. New York: Springer; 2005
[51] CLAIRE. Annex 1: The SuRF-UK Indicator Set for Sustainable Remediation Assessment.
London; 2011
[52] Linkov I, Satterstrom FK, Kiker G, Batchelor C, Bridges T, Ferguson E. From comparative
risk assessment to multi-criteria decision analysis and adaptive management: Recent
developments and applications. Environmental Risk Management 2006;32:1072-1093.
DOI: 10.1016/j.envint.2006.06.013
[53] Rosén L, Söderqvist T, Back PE, Soutukorva Å, Brodd P, Grahn L. Multicriteria analysis (MCA) for sustainable remediation at contaminated sites. Method development and
examples. Swedish: Multikriterieanalys (MKA) för hållbar efterbehandling av förorenade områden. Metodutveckling och exempel. Sustainable Remediation Programme,
Report 5891Stockholm: Swedish Environmental Protection Agency; 2009
[54] Rosén L, Back PE, Norrman J, Söderqvist T, Brinkhoff P, Volchko Y. Multi-criteria analysis (MCA) for sustainability appraisal of remedial alternatives. In: Proceedings of the
Second International Symposium on Bioremediation and Sustainable Environmental
Technologies. Jacksonville, Florida, USA; 2013
[55] Cadaster for Small Hydro Power Plants. “Energoprojekt” and the “Jaroslav Černi”
Institute for the Development of Water Resources, Belgrade; 1987
[56] Law on the Ratification of the Convention on Environmental Impact Assessment in
a Transboundary Context (“Official Gazette of the Republic of Serbia – International
Agreements”, No. 102/2007)
[57] Protocol on Pollutant Release and Transfer Register—Kiev Protocol. Kiev, Ukraine; 2003
[58] Chatterjee N, Bose G. Selection of vendors for wind farm under fuzzy MCDM environment. International Journal of Industrial Engineering Computations. 2013;4:535-546.
DOI: 10.5267/j.ijiec.2013.06.002
[59] Khadijah Wan I, Abdullah L. A new Environmental Performance Index using analytic
hierarchy process: A case of ASEAN countries. Environmental Skeptics and Critics.
2012;1:39-47

