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Abstract: The construction of sanitary landfills represents a key component of 

modern municipal solid waste management systems and carries significant 

implications for environmental protection, public health, and the economic 

sustainability of local and regional communities. Site selection for landfill 

development is a complex process that requires the integrated consideration of 

natural, environmental, economic, social, and institutional factors. The aim of this 

paper is to provide a systematized methodological framework for sanitary landfill 

site selection, without focusing on a specific spatial unit, while also emphasizing the 

role of economic analysis in the decision-making process. The study is based on a 

review of relevant theoretical approaches, regulatory frameworks, and the 

application of analytical tools such as spatial analysis, multi-criteria decision-

making, and cost-benefit analysis. The results indicate that the integration of 

economic and environmental criteria is essential for ensuring the long-term 

sustainability of waste management systems. 
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1. INTRODUCTION 

Municipal solid waste management represents one of the key challenges of 

contemporary society, particularly in the context of rapid population growth, 

urbanization, and the intensification of economic activities. Inadequate waste 

handling can lead to serious environmental and public health consequences, as well 

as significant economic losses resulting from the degradation of natural resources 

and increased public expenditure. Although sanitary landfills do not constitute the 

preferred final option within the waste management hierarchy, they continue to 

play an important role in waste management systems, especially in developing and 

transition countries, which renders site selection a matter of strategic importance. 

In the Republic of Serbia, waste management constitutes a particularly 

complex issue in the context of alignment with the legal and institutional 

framework of the European Union. Key priorities include the establishment of an 

efficient municipal waste recycling system and the remediation of existing landfills 

and dumpsites, which represent the greatest environmental risk (Open Society 

Foundation Serbia, 2019, p. 213). Existing disposal practices largely fail to meet 

minimum technical and environmental standards, resulting in risks of soil and 

water contamination, as well as uncontrolled landfill gas emissions (Environmental 

Protection Agency, 2019, p. 23). 

The lack of a systematically organized system for separate waste collection 

and recycling has led to the dominance of landfilling as the primary method of 
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waste treatment (Waste Management Strategy, 2010, p. 22). At the same time, 

waste management has a pronounced economic dimension, as the loss of secondary 

raw materials and the insufficient application of modern technologies result in 

substantial financial losses, estimated at approximately one hundred million euros 

annually (Civil Society for Advancing Serbia’s Accession to the European Union, 

2017, p. 5). Establishing an efficient waste management system requires significant 

capital investments and a high degree of institutional coordination, with the 

municipal waste sector being identified as the most financially demanding (Fiscal 

Council of the Republic of Serbia, 2018, pp. 56–57). 

Municipal waste management thus represents not only an environmental, 

but also a significant economic and institutional challenge. Inadequate planning 

and insufficient investment in this sector generate long-term risks for 

environmental protection, public health, and economic sustainability, thereby 

underscoring the need for a systematic and analytically grounded approach to 

decision-making and infrastructure planning in waste management. 

 

2. THEORETICAL AND INSTITUTIONAL FRAMEWORK 

Modern waste management approaches are grounded in the principles of 

sustainable development, which imply the simultaneous consideration of 

environmental constraints, economic rationality, and social responsibility (WCED, 

1987; OECD, 2016). In this context, municipal solid waste management is 

regarded as an integral component of public policy, with significant implications 

for environmental quality, public health, and long-term economic growth (World 

Bank, 2018). 

The European Union regulatory framework, particularly the Landfill 

Directive, emphasizes the obligation to protect water, soil, and air, as well as the 

need to progressively reduce the adverse impacts of waste disposal through the 

implementation of preventive and corrective measures (European Commission, 

1999). At the same time, waste management policy increasingly incorporates 

economic instruments, such as the “polluter pays” principle, landfill taxes, and 

incentives for resource efficiency, with the aim of achieving both economic and 

environmental efficiency (EEA, 2020). 

In this regard, sanitary landfill site selection cannot be considered solely a 

technical or engineering issue, but rather an integral part of broader spatial planning 

and economic policy systems (Sharholy et al., 2008). An inadequately selected site 

may generate substantial long-term costs related to environmental remediation, 

public health impacts, and land value depreciation, whereas proper planning 

contributes to risk reduction and more efficient use of public financial resources 

(Kaza et al., 2018; UN-Habitat, 2010). 

 

3. METHODOLOGICAL APPROACH AND ANALYTICAL TOOLS 

The methodology for sanitary landfill site selection is based on the 

integration of multiple complementary analytical tools, whose common objective 

is to ensure a transparent, systematic, and rational decision-making process. By 



QUAESTUS MULTIDISCIPLINARY RESEARCH JOURNAL 

93 

combining spatial, multi-criteria, and economic analyses, it is possible to 

simultaneously examine different aspects of waste disposal and minimize risks 

associated with long-term environmental and financial consequences (Kontos et 

al., 2005; Sener et al., 2010). 

 

3.1. Spatial Analysis (GIS) 

Geographic Information Systems (GIS) represent one of the key tools in the 

landfill site selection process, as they enable the collection, integration, and 

analysis of spatial data of varying origins and levels of detail (Malczewski, 1999). 

The spatial datasets most commonly analyzed include the location of watercourses, 

settlement areas, transport and utility infrastructure, as well as protected natural 

assets.  

By applying GIS tools, it is possible to delineate exclusion zones and 

suitability zones for sanitary landfill development, thereby significantly reducing 

the likelihood of selecting a site that could generate future environmental, health, 

or economic problems (Şener, Şener & Karagüzel, 2011). In this way, spatial 

analysis contributes to more efficient planning and more rational utilization of 

available land resources. 

 

3.2. Multi-Criteria Decision Analysis (MCDA) 

Multi-Criteria Decision Analysis (MCDA) is a methodological framework 

used to evaluate and compare alternative solutions based on multiple, often 

conflicting criteria. In the context of waste management and sanitary landfill site 

selection, MCDA enables the integration of environmental, economic, technical, 

and social indicators into a unified decision-support system. 

The application of MCDA methods in waste management enhances process 

transparency, reduces subjectivity, and improves the understanding of trade-offs 

that inevitably arise between economic efficiency and environmental protection 

(Hokkanen & Salminen, 1997). This approach is widely applied in scientific 

research addressing spatial planning and sustainable development, as it allows for 

a structured and rational evaluation of complex decision problems. 

 

3.3. Economic Analysis and Cost–Benefit Approach 

Cost–Benefit Analysis (CBA) represents one of the fundamental 

instruments of economic evaluation of projects of public importance, including 

waste management infrastructure. The primary purpose of this analysis is to 

compare the total costs and benefits of a project from the perspective of society as 

a whole (Boardman et al., 2018). 

In addition to direct financial flows, such as investment and operating costs, 

cost–benefit analysis also includes indirect effects, such as avoided pollution costs, 

improvements in public health, and the long-term preservation of natural resources 

(Pearce et al., 2006). In this way, economic analysis enables the assessment of the 

true social value of a project and supports decision-making that is aligned with the 

principles of sustainable development. 
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A methodological approach based on the integration of spatial analysis, 

multi-criteria decision-making, and economic evaluation enables a comprehensive 

understanding of the complex issue of sanitary landfill site selection. By combining 

these analytical tools, a more objective and transparent decision-making process is 

ensured, while simultaneously accounting for environmental constraints, social 

needs, and economic rationality. Such an approach contributes to reducing the risk 

of long-term negative impacts, increases the efficiency of public investments, and 

provides a reliable basis for sustainable planning decisions in the field of waste 

management. 

 

4. KEY FACTORS AND CRITERIA FOR SITE SELECTION 

4.1. Natural and Environmental Factors 

Natural conditions represent one of the fundamental and most sensitive 

criteria in the selection of a sanitary landfill site. Hydrogeological characteristics 

of the terrain, soil permeability, groundwater depth, and proximity to surface 

watercourses have a direct impact on the risk of environmental pollution and the 

operational safety of the facility (European Commission, 1999; El-Fadel et al., 

2002). In addition, seismic activity and geomorphological characteristics of the 

terrain must be carefully considered, as unfavorable natural conditions may lead to 

structural damage to the landfill and increased long-term environmental risks 

(UNEP, 2005). 

 

4.2. Spatial and Infrastructure Factors 

Spatial accessibility and the level of infrastructural development have a 

pronounced economic dimension in the landfill site selection process. Good 

connectivity with existing transport and utility infrastructure significantly reduces 

transport costs and overall operational expenditures within the waste management 

system (Sharholy et al., 2008). At the same time, the site must be sufficiently 

distant from residential areas and sensitive zones in order to mitigate negative 

impacts on the quality of life of the population and to avoid potential social 

conflicts (World Bank, 2018). 

 

4.3. Economic Aspects and Life-Cycle Costs 

The economic sustainability of a sanitary landfill does not depend solely on 

the level of initial investment, but rather on the total costs incurred over the entire 

life cycle of the facility. Site selection directly influences capital construction costs, 

operational expenditures, as well as closure and post-closure costs, which may 

extend over several decades (Boardman et al., 2018). Sites characterized by 

unfavorable natural or spatial conditions often require additional protective 

measures, which significantly increase total public expenditure and reduce the 

overall economic efficiency of the project (Pearce et al., 2006). 
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4.4. Social and Institutional Factors 

Social acceptability of a project and the effectiveness of the institutional 

framework represent key prerequisites for the successful implementation of 

sanitary landfill development. Research indicates that local community resistance, 

if not addressed through a transparent and inclusive process, may lead to significant 

delays, cost increases, and even project cancellation (OECD, 2016; UNECE, 

1998). A clear regulatory framework, public participation, and consistent 

enforcement of procedures therefore constitute essential elements of sustainable 

spatial and economic planning. 

In summary, it can be concluded that landfill site selection requires a 

balanced consideration of natural, spatial, economic, and social factors. Neglecting 

any of these aspects may result in increased environmental risks and unforeseen 

economic costs, whereas their integration enables rational and long-term 

sustainable decision-making. Such a holistic approach represents the foundation 

for efficient waste management and the justified use of public resources. 

5. DISCUSSION 

The conducted analysis indicates that sanitary landfill site selection 

requires a holistic approach that goes beyond the boundaries of purely technical 

and engineering planning. The integration of economic, environmental, and spatial 

criteria enables decision-making that is both financially rational from the 

perspective of public resources and aligned with the principles of sustainable 

development (WCED, 1987; OECD, 2016). In this regard, landfill planning should 

be understood as part of broader public policy rather than as an isolated 

infrastructure project (World Bank, 2018). 

From an economic perspective, one of the major risks in sanitary landfill 

planning is the neglect of long-term costs, which often arise as a consequence of 

improperly selected sites. These costs include increased environmental protection 

expenditures, pollution remediation, public health costs, as well as the loss of land 

value in the surrounding area (Pearce et al., 2006; Boardman et al., 2018). For this 

reason, the application of analytical tools such as multi-criteria decision analysis, 

spatial analysis, and economic evaluation represents an important mechanism for 

preventing inefficient investments and the misuse of public funds (Malczewski, 

1999; Belton & Stewart, 2002). 

Sanitary landfill site selection is therefore a complex process requiring the 

integration of technical, environmental, economic, and institutional aspects. The 

analysis shows that neglecting long-term economic effects and environmental 

constraints may lead to increased public costs and reduced overall investment 

efficiency. Consequently, the application of analytically grounded methods in the 

planning process contributes not only to improved environmental protection, but 

also to more rational use of public resources, which is of particular importance 

under conditions of limited financial capacity and increasing sustainability 

requirements. 

Based on the above, it can be concluded that the integration of economic 

and environmental analyses is crucial for reducing the risk of long-term adverse 
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impacts associated with sanitary landfill development. A holistic approach, based 

on clearly defined criteria and analytical methods, enables decision-making that is 

not only technically feasible, but also economically justified and socially 

acceptable, thereby representing a prerequisite for a sustainable waste management 

system. 

 

CONCLUSION 

Municipal solid waste management represents one of the key challenges of 

contemporary society, with significant environmental, economic, and institutional 

implications. The analysis has shown that sanitary landfills, although not a 

preferred final option within the waste management hierarchy, still play an 

important role in management systems, particularly in transition countries where 

systems for separate collection and recycling are not yet fully developed. 

A particularly important aspect of planning is the selection of sanitary 

landfill sites, which cannot be reduced to a purely technical or engineering task. 

On the contrary, the results of this study indicate the necessity of integrating natural 

and environmental conditions, spatial and infrastructural characteristics, economic 

effects throughout the entire project life cycle, as well as social and institutional 

factors. Neglecting any of these aspects may lead to increased long-term costs, 

environmental degradation, and reduced overall efficiency of public investments. 

The application of a methodological framework based on spatial analysis, 

multi-criteria decision-making, and economic evaluation enables more transparent 

and objective decision-making in the process of planning waste management 

infrastructure. Such a holistic approach contributes to improved environmental 

protection, more rational use of public financial resources, and alignment with the 

principles of sustainable development. Therefore, it can be concluded that the 

integration of economic and environmental analyses is a necessary prerequisite for 

establishing a long-term sustainable and efficient municipal solid waste 

management system. 
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