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Abstract

This paper concerns the development of a methodology aimed at determination of
optimal number of waste bins as well as optimizing their spatial location. The
methodology used was based on a Geographic Information system which handled
different sets of information, such as street directions, spatial location of objects and
number of inhabitants, location of waste bins and radius of coverage. The study was
conducted on a district in a center of the City of Kragujevac. The results indicated
reduction of 24% in number of collection points and 33.4% in number of waste bins,
without reducing the quality of provided services. It has led to costs and time savings
for waste collection and also to environmental benefits.

Keywords: waste collection, collection point locations, energy efficiency
Introduction

Urbanization, as one of the most evident global changes worldwide, leads to
dramatic increase in urban solid waste generation with a great socio-economic and
environmental impact. Therefore, solid waste management is one of the most
complex tasks that city authorities are faced with. Municipal solid waste management
is a multidisciplinary activity that includes generation, storage and collection,
transport, treatment and waste disposal. Waste collection and transport account for
50% to 70% in total costs of the system. The share is higher at landfill-based
management where waste is directly entering landfill without any treatment. This is
very common in developing countries, as well as in Serbian cities.

Municipal companies are trying to make the best possible way to provide their
services. Since such a service is very expensive many towns and cities are forced to
reassess their solid waste collection plan and to optimize the system in order to make
energy efficient and economic sustainable system. In recent years many optimization
model have been proposed. Researchers seem to agree that an ideal collection
system should be adapted to local conditions, and take into account cultural,
demographic, geographic, economic and social factors. There can be found
numerous researches on fuel consumption, time required and pollutants emission
during waste collection and transport. Sonesson [1] presented a general approach to
calculate fuel consumption and time taken for waste collection. According to this
author, driven distance and number of stops are two parameters that have the
greatest influence on fuel used and pollutants emission. Other parameters were not
taken into account. Nguyen [2] showed a great influence of vehicle idling time on total
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