
Reviews:
The time waste was just some kind of leftover that had to be 
disposed of is long gone. With the realization that our resources are 
not inexhaustible came the awareness that our waste offers 
economic opportunities that have to be taken advantage of. While 
the recycling goal for some products containing glass, metal, etc. is 
clear, it is important to point out that even the garbage we put 
outside can be used to make electricity or can be used in other 
useful products.   

While emphasizing the durability of waste, we have to think about 
running the waste cycle efficiently too. Waste management is more 
than just collecting waste. It is the collection, transport, processing, 
recycling, disposal and monitoring of waste materials. Numerous 
factors, such as environmental, economic, technical, legislational, 
institutional and political issues, have to be taken into 
consideration. Several important decisions have to be made. 
Amongst them is the opening of a new facility as available locations 
are becoming increasingly more scarce, or the expansion of a 
current facility. Secondly, we have to allocate trucks to certain 
disposal facilities. Thirdly, we need to develop efficient routes. 
Naturally, collection is the most important and costly aspect of the 
cycle because of the labor intensity of the work and the massive use 
of trucks in the collection process.According to Clark and Gillean 
and Or and Curi, the collection activity accounts for approximately 
80 % of all costs associated with waste disposal. Consequently, this 
paper gives a review of the available literature on waste 
management problems with a special focus on the collection of 
municipal solid waste. Literature about facility location and truck 
allocation are included as well to point the reader to the importance 
of these issues. 

In the past, solid waste collection was carried out without analyzing 
demand and the construction of the routes was left over to the 
drivers. Cities, however, continue to expand. Because of this 
ongoing urbanization, the importance of an efficient collection 
system only increases. Optimally, there should be a method that 
tries to maximize the general acceptance of a solution. However, as 
this is hard to realize, different methods have been developed that 
focus on route length, costs, number of collection vehicles, etc.   

In essence, the collection of waste is a Vehicle Routing Problem 
(VRP). This means that a solution has to be sought for servicing a 
number of customers with a �eet of vehicles. Generally, different 
types of models can be applied to solve the optimal routing 
problem: namely, linear programming, solution methods that use 
t h e  Tr a v e l l i n g  S a l e s m a n  a p p r o a c h  o r  t h e  C h i n e s e 
Postmanapproach, hierarchicalmethods and several heuristics. A 
vehicle routing problem typically consists of a set of vehicles, stops 
and a depot. A vehicle starts from the depot, visits a number of stops 
and ends at the depot. Depending on the complexity of the 
problem one can add different characteristics such as different 
types of vehicles, number of disposal facilities (single or multiple), 
various types of constraints, etc. Two of the most basic VRPs are the 
Travelling Salesman Problem (TSP) and the Chinese Postman 
Problem (CPP).  TSP belongs to the set of NP-hard problems, while  
CPP,  can be solved in polynomial time. The addition of capacity 
constraints, however, turns the CPP in a capacitated-CPP, which is 
NP-hard too  . As NP-hard problems are difficult to solve, many 
papers rely on heuristics to solve this type of problem. Some authors 
choose to simplify their assumptions, therebyreducing the 
computation time needed to solve the problem. The TSP and CPP 
are explained in more detail in section 3.  

The purpose of this paper is to guide the reader through the 
available literature on waste management problems. The different 
classi�cations in this review make it possible to select the papers of 
interest. If one is, for example, interested in a solution for a problem 
with various types of vehicles and several disposal facilities, a 
manuscript paperthat �ts this description can be easily found.

Each section concludes with an overview table in which the 
classi�cations of the publications on that speci�c category can be 
found. For the ease of the reader, the publications are put 
chronologically in these tables. During the search for publications, 
some other literature reviews were encountered dealing with VRPs 
in general. However, no reviews were found that speci�cally dealt 
with vehicle routing in a waste collection context. Toth and Vigo, for 
example, give an overview of vehicle routing problems with 
applications of the VRP in various domains, with a section dedicated 
to waste.                
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Visualizes the evolution of the number of publications. Papers on 
waste management vehicle routing problems have on the whole 
been published after 1995, which indicates that interest in this topic 
has increased from 1995 on. The majority of the papers are available 
in online databases like Elsevier, Science Direct, Sage, Academic 
Search Premier, Business Source Premier and others. After that, a 
screening of the references of the earlier found literature helped 
complete the search. By analysing the papers chronologically, 
trends in the type of solution method or software that was used.

Conclusion :-
This paper reviews the literature on municipal solid waste 
management problems. By categorizing the existing publications 
into different perspectives, this paper can help guide future 
researchers to the papers of interest. The selected manuscripts 
contain four main types of waste (section 2): garbage, containers or 
skips, hazardous materials and recyclables. Each of them has its 
speci�c requirements
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