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ABSTRACT: This article has a brief introduction about reverse logistics usage in waste
management. Then Authors proposed own elaborated descriptive model of reverse logistics
processes in enterprises managing industrial waste. There was a research made in Poland in
Silesia region on six different enterprises managing industrial waste, so model is based on reverse
logistics literature studies and practical activities of waste management in enterprises managing
industrial waste. The paper presents very clear the role of reverse logistics processes in enterprises
managing industrial waste. It shows very interesting connection between logistics and waste, what
is an interesting element of sustainable development conception for achieving ecological goals.
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Introduction
Sustainable development is multi-layered nature of the plane by combining such as ecology,
philosophy, culture, society, economy, politics, technology and economics (Ślusarczyk B. and
Modrak V., 2010). Its practical aspect is the introduction of governance between these planes. From
a logistics perspective one of the elements in order to maintain sustainable development is to
address the problem of waste and this is logistics management of waste streams. Noting the global
approach to the problem of waste is a noticeable trend increasingly greater use of logistics
management processes of waste streams to meet the principles of sustainable development, while
combining ecological and economic objectives. Ecological purpose stresses the relationship
between logistics and the environment, which is to protect natural resources and reducing pollution
arising from the presence of waste and the economic objective is clear from the essence of logistics
and to reduce logistics costs while improving service levels of reverse logistics and waste
management. In the long run, these objectives are most consistent, and strive to achieve them allow
to obtain positive results at both ecological and economic. Positive results of the reverse logistics in
waste management in business practice gives hope to popularize this concept, which, in a
measurable way can contribute to the practical implementation of the philosophy of sustainable
development, both at the level of individual enterprises and global supply chains.
Literature review
Reverse logistics is primarily used as a tool for management in an appropriate manner all
kinds of waste. Waste, and the consequences associated with their presence in the environment in
recent years become a major problem in the environmental field. Hence, interest in the subject
comes to waste management increasingly wider scale. Significant progress is observed in advanced
technologies that not only enable the minimization of pollutants generated, but also allow for
redevelopment or disposal of waste. The Waste Act defines it as: "all items, and solids and liquids
other than water management resulting from business activities or human existence and unsuitable
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in a place or time, which they arise; as waste is also considered sludge”. In addition, has been
clarified that it referred to as municipal waste is "solid and liquid wastes generated by households,
in public buildings and public services, including rubbish collected in cesspools, abandoned motor
vehicle wrecks and waste, street, and industrial waste is any waste "arising from the conduct of any
business”3.Municipal waste is an integral part of society, but it is industrial waste require special
attention in the field of waste management, because they have far more negative impact on the
environment.
Waste management is a fundamental task of reverse logistics. Its processes mainly concern
the appropriate organizations how to deal with waste4. Waste management can be viewed in terms
of process and the object.
Objects of control in the process term are5:
− Prevention of waste, including became obvious by the rationalization of production and
consumption;
− Generation of waste, including the design of products taking into account the rest mass of
recycled after use;
− Separate collection, mainly by the segregation of waste at source;
− Recovery of matter and energy contained in waste, or waste recycling
in whole or in part, or recovery from waste substances, materials or energy and their
application;
− Recycling, a recycling of substances or materials in waste in the production process in order
to obtain the substance or material the original or other purposes;
− Disposal of waste consisting of being subjected to processes of biological, physical or
chemical treatment to bring about a state that does not pose a risk to human life, health or
the environment.
In terms of the preferred process is to prevent waste, became obvious in the rationalization of
production and consumption, and became obvious and the least desirable waste disposal6.
Breakdown of facilities management subsystems depends on the source and nature of waste.
Thus, in the present system it is possible to distinguish municipal waste, industrial waste electrical
and electronic equipment, end of life vehicles, hazardous wastes and other wastes, which include
among others sewage sludge, waste from construction, medical and veterinary waste7.
Reverse logistics focuses its attention on the waste, "the materials arising from any human
activities or natural forces, as they usually unintentionally, though difficult to avoid the effect. In
other words, waste is an object or material that cannot be used at all or in full accordance with its
original purpose in a given place and at any given time”8. Wastes in terms of physico-chemical,
divided into solid, liquid and gas. However, in the place of their creation, share them on municipal
and industrial wastes. The Waste Act defines municipal waste as the waste arising from human
existence, while industrial waste, as the resulting business. In addition, the group singled out is also
a hazardous waste, which is mainly industrial waste. Municipal waste is any waste generated by
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households and the waste does not contain hazardous waste from other waste, which because of its
nature or composition is similar to waste from households9.
From the perspective of the business scope of the reverse logistics used for waste disposal
include10:
− The classification of waste by the possibility of reuse and of the danger they may cause;
− Purchase, storage, sorting, transformation, transport, processing, adaptation, recovery,
processing, storage and sale of materials to be removed;
− Other activities necessary to eliminate waste, such as export of goods or unnecessary
scrapping of used equipment.
Since the reverse logistics can be used in almost every industry, it can occur in many forms,
depending on the area of deployment. Here, the mechanism is dependent on the application proper
use of one of the principles of reverse logistics 6R is: "recognition, recovery, review, renewal,
removal, reengineering”11. In the case of an effective waste management, which is consistent with
the above-mentioned assumption of environmental management, reverse logistics takes the form of
concepts, where the following priority actions are: "minimization, reuse, recycling, incineration,
depositing in landfills”12. A slightly different arrangement of reverse logistics hierarchy of waste
streams in waste management has been proposed in another study, where "the most important
action is to re-use, then processing, recycling, waste-related with energy recovery and eventually
depositing in landfills”13.
In interpreting these measures, companies should first make every effort to ensure that waste
is suitable for reuse. This means that waste products can be used in the same or a different purpose,
but without additional specialized treatment. Then, if re-use for various reasons it is not possible,
the waste can be processed. This means that the products or parts can be reused, but in the end it is
necessary to take additional actions such as repairs, etc. Unfortunately, the use of this option can
often mean a lower quality final product, which is the cause of the inability of treatment products
which have been renovated as a product of first quality. A very popular activity in the reverse
logistics is recycling, which, however, requires additional and advanced waste treatment. Products
must be taken apart and inspected because of the quality of components, which can then be re-used
or use as raw materials for manufacturing the same, similar or different product. If the wastes are
not suitable for recycling processes, they can be used to process them in a way to regain
energy. Large companies may manage the waste so if they have special facilities for these
activities. Then the energy recovered from waste, for example, can power the production process,
which saves raw materials intended for the original power supply. Last action - depositing in
landfills is the least effective method of waste managing in reverse logistics, however, the most
widely used. It is highly economical, since it involves a loss of materials, as well as being extremely
harmful to the environment.
These activities clearly underline the need for the use of reverse logistics for waste
management, as well as show that the logistics management of waste streams is a connection
between waste and their managing and recovery14.
In the European Union countries the hierarchy of reverse logistics in waste management is
divided against three-level waste management hierarchy. This system systematizes procedures for
the waste generated by businesses and individuals. The first level is to reduce waste at source, a
place of their formation, and is associated with methods permitting to avoid creating waste. If
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operating at this level is not possible in the next order it is attempting to retrieve the waste for
recycling. Only in the further option is the final disposal of waste.
To correctly establish a strategy for waste management is necessary to carry out a thorough
analysis of the sequence, the analysis of different options and the analysis of certain options15.
The concept of reverse logistics based on four basic principles that are structured by the validity as
following16:
− Materials used in the production should be recycled instead of new materials,
− Used materials should be organic,
− Recycled materials should be re-used (primarily packaging)
− Materials should be recovered in different ways and from different sources as widely as
possible.
These actions are considered by the company for not only expensive but also require a
sizeable commitment. The very initial phase of product design should take into account the
requirements related to its re-development. Thus, all of the reverse logistics processes are forcing
the companies referred to involving the consequences of their business productivity. A welldesigned products that meet the requirements of reverse logistics, are products that can be easily
dismantled and will be suitable for recycling or re-use, require a detailed analysis of its life cycle,
the influence of environmental factors on the production, use by the customer and how they get rid
of it. Equally important is close cooperation with suppliers and subcontractors, aiming at gaining
access to raw materials and suitable for reuse17.
In the mid-nineties was defined and specified product recovery management by setting
specific recovery options18:
− Direct reuse (re-sale);
− Managing product recovery (repair, restoration, processing, recycling);
− Waste management (burning or non-payment on the ground).
Through such arrangements have been characterized reclamation options, namely the
characteristics of the recovery process of the products, while maintaining the quality of both the
process and the final product. It was also the approximate date of the reverse distribution, which
means the direct recovery values.
Very important are also those associated with the diversity of logistics management systems,
waste streams, which they do very specific and useful. Among them can be distinguished19:
− The motivation (economic and ecological);
− Type of articles (spare parts, packaging materials, finished products);
− The form of reuse (direct reuse, repair, recycling and processing) and the form of processes
collection, testing, sorting, transport and processing);
− Involved participants (members of the traditional channel or a specified part).
The literature also found a different approach to reverse logistics using the recycling of used
goods as inspiration for the formation of the following types of inverse channels20:
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−
−
−
−
−

Integrated into the processor;
The flow of waste;
Specialized dealers inverse;
Traditional wholesale and retail merchants;
Timed, easy flow.
Some of the participants are responsible for the reverse logistics chain, or organize it, while
others only complete certain tasks in that chain. Extremely important is the role of the final
participant in the chain, because without it, all of the processes of recovery values would make no
sense. The next group of participants involved in the reverse logistics processes, such as collection
and processing, are independent brokers, specialized organizations dealing with the recovery value,
the service provider of reverse logistics, municipal enterprises engaged in waste collection, private
and public foundations set up to deal with the recovery value. Each participant, however, has other
goals in the chain, and often causes the opposite reaction is competitive.
Use reverse logistics processes for waste management, particularly hazardous or industrial
waste significantly increases the efficiency and productivity associated with these activities. It is
important that companies engaged in the business of waste managing seek to implement these
processes in order to improve its own functioning.
Research methodology
Since the reverse logistics is not a widespread concept that requires specific knowledge of
waste management, and is relatively expensive, in practice it is usually implemented partially and in
a few companies, and most are not implemented at all. Therefore, companies that produce waste,
outsource managing them to specialized bodies. It is these firms, companies managing industrial
waste and more specifically in the Silesia region21 are objects that are utilized in this research work.
The research is the reverse logistics processes in six companies managing industrial waste in
the Silesia region. Two of them are dealing with complex industrial waste as well
and utilities across the country, with several branches in the province of Silesia. One is a company
specializing exclusively in the management of industrial waste produced in the Silesian branch of
the Lower Silesia province, and the other three are small companies, professional managing
industrial waste and supporting local, which is located within a few to several kilometers from their
waste producers. The activities of these companies have been analyzed in the five-year period in
2004-2008.
Characterizing the activity of enterprises should pay attention to the specificities of their
activities. Due to the fact that the waste management industry takes into account many of the
principles and rules of law, it is not possible to harmonize. It is also closely linked to the diversity
and specificity in the production of clients served, so that any one customer is an individual. In view
of the customer aspect of individuality, research, linked to the reverse logistics, is presented in this
work were carried out taking into account only the regular customers of these companies.
Given these distinctions, in order to clarify the descriptive processes of reverse logistics, it is
possible to build a general descriptive model of the businesses performance using the concept of
reverse logistics.
For detailed discussion and analysis of reverse logistics processes occurring in the enterprises
managing industrial waste authors have developed on the basis of own research descriptive
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model. It is based on the solutions presented in the literature on reverse logistics22. This model is a
development of reverse logistics together the concepts presented in the literature with the practice of
entrepreneurial activity managing industrial waste. Its graphical presentation shows figure 1.

P1, P2, P3…Pn – customers (enterprises generating industrial waste)
Fig. no. 1. Processes of proper waste disposal realized by enterprise managing industrial
waste
Source: Authors own elaboration
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The concept developed by the authors is presented in the form of natural flow pattern of
industrial waste and explains the essence of the individual processes and their relationships. In
addition, it should be noted that the presented model is suitable for industrial and hazardous
waste. Treatment of municipal waste would be presented in another way. In addition, enterprises
engaged in waste management are generally geared to receive industrial and hazardous waste,
which automatically eliminates the need for matching processes to the municipal solid waste.
The marks P1, P2, P3, ... and Pn, mean individual customers who use the services of the
company managing waste. Customers are small, medium and large manufacturing companies,
service and trade. These companies produce industrial and hazardous waste, in accordance with the
Law on Waste transmit a specialized company which carries out the land use in order to minimize
the negative impact on the environment. Transfer of waste from the customer to the company
managing industrial waste is also their entry into the reverse logistics processes.
Production business, commercial or service, if generate any waste, are required by Polish law
into their records and to determine an appropriate plan for their development. Since the activities
related to waste management is costly and often time-consuming, companies will instead lead them
yourself, arrange for them to specialized bodies. Companies that want to use the services of a
specialized entity in order to care for the environment (and as required by law) must possess the
appropriate documents and provide a list of the types of waste generated, together with their
mass. Company managing waste on this basis shall quote management of this waste and provide an
estimate, or valuation of their services, which may be accepted or rejected by the customer. If the
client does not agree to the conditions it is forced to find another company with a more favorable
deal. But if both sides recognize the established conditions to be satisfactory - sign an agreement. At
the conclusion of the agreement and start its implementation in industrial waste management
company begins to implement the processes included in the system of reverse logistics.
However, before the industrial waste will be transferred to a company specializing in process
management, are subject to segregation. According to Act on Waste, the company producing
industrial and hazardous wastes are required for their self-segregation, and therefore to the business
they get waste manage, distinguishing between the different types of waste codes corresponding to
the Waste Catalogue. Of course, the waste management company can assist its customers in these
activities by providing various types of containers, or containers for all kinds of waste, and also
provide information on the most advantageous ways of segregation and temporary storage.
Sorted industrial waste are transferred to companies managing waste. In practical terms, the
batch of waste is usually the case when the manufacturer will bring together the appropriate amount
of a given type of waste. It is for him so advantageous that, in ensuring full loading the car
transporting the waste reduces transportation costs incurred. However, this solution involves the
need to have a dedicated place where it is possible to temporary storage of waste in accordance with
the principles of storage in order to collect the party providing economically efficient loading. If
there are large quantities of waste and they have a lot of weight, then the frequency with which they
receive is greater. If the amount of waste is small and has a small mass that can be received less
often. This is closely connected with the transport of waste, where transport costs are related to the
carrying capacity of vehicles carrying waste.
With an appropriate weight of such waste, contact the manufacturer with the company
managing industrial waste and inform its employees about the need to receive that waste. This
moment of contact between companies can be considered as the beginning process of reverse
logistics.
Receive industrial waste from its manufacturer means the process of waste collection by the
company managing waste. If waste producers do not always have the possibility of their temporary
storage in order to collect a full load, or collect a full load is not possible during one year (a time
period of storage of waste is in compliance with the law), that the company managing waste have to
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collect them so to ensure full capacity of their shipments while it did not exceed the storage
capacity. Only such activities guarantee its rationality and economic efficiency.
Accordingly, industrial waste collected from their manufacturers are transported to a
warehouse of company managing industrial waste, which are exactly recorded and temporarily
stored in a designated place, until meet for the specified weight, suitable for efficient transfer of
waste to economic recovery or storage. If the load of waste received from the client is full is also
transported to the warehouse company, with the difference that depending on the type of waste may
not necessarily be there, its discharge, and can only be decided on the further handling of the
transport and transfer of waste for recovery or storage. However, all waste collected from customers
in the first instance are moved to a warehouse of company managing waste where they are
subjected to the final segregation - the waste that is not suitable for reuse and disposal will be sent
to the landfill, and those which can be recovered. In addition, waste is stored in the warehouse are
often subjected to segregation in the pre-treatment processes such as crushing and baling, which in
subsequent phases allows for easier transportation and disposal of, or recovery. They are also
necessary processes for the donation of waste at the landfill, because they allow a significant
reduction in the volume of waste. In addition, the landfill does not accept hazardous waste, so if
any, and are not suitable for recovery, it must first be disposed of and only in the state delivered to
the landfill. All these processes may also take place at the client, it is no longer dependent on
whether he has adequate technical and technological capabilities.
Generally, the type of waste storage is usually no longer than until the collection of waste
from manufacturers of mass allowing for full load transport. Then, it is possible to remove it from
the record storage and transmission to the appropriate installation or recovery devices, or disposed
of by landfill. Companies managing industrial waste shall seek to minimize the process of storage,
mainly for financial reasons but also due to the fact that certain types of waste during the "aging" in
the magazine may well lose its value (for example, wet paper, rusted scrap, etc.).
Analyzing the process of waste management, from the perspective of the company managing
industrial waste, there are two possibilities in this respect: the transfer of waste for recovery, or
deposit them in a landfill. Currently noticeable is a growing trend toward seeking ago to manage the
waste industry by exposing their recovery. This is beneficial from the point of view of
environmental protection, because the smaller mass of waste in arrears on the ground, and from an
economic point of view - allows for recovery of recyclable materials, which require much lower
amounts of money to buy them than the original materials, while there may have up to 100% of the
original material properties. Processes related to the recovery of industrial waste ending phase waste
management in the logistics management process waste streams, and the resulting secondary raw
materials these processes are part of the input reverse supply chain and are distributed to customers
having a demand for these materials. Reverse distribution can be regarded as the last stage of the
logistics management system for industrial waste streams, it being pointed out that not every person
working on tasks that the system carries out the tasks associated with the distribution.
Unfortunately, currently does not have the possibility of transferring all types of waste for
recovery, because the recovering plant and equipment often does not correspond to technical and
technological requirements necessary for the recovery of value from certain types of industrial
waste. In addition, installations and equipment for recovery are usually designed to recover the
value of one or at most a few different types of waste. By submitting the waste so it is necessary for
recovery after their delivery services are often much broader geographic area, while dividing the
types of waste required for an installation or recovery device, which can substantially increase the
costs associated with storing and transporting. Often, the waste may be recovered even though it
goes into landfill due to the excessive costs associated with their recovery. Therefore, observing the
activities of companies managing industrial waste is noticeable that, despite many positive
developments in this field is still not the majority collect waste from their manufacturers shall be
deposited in landfills of industrial waste.
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In practice, usually the company managing industrial waste co-operates with a single, selected
the site (in some cases can be greater cooperation with more than one landfill, for example when the
quantity of deposited waste may exceed the specified capacity and designated for landfill disposal
or landfill is not conditions and opportunities to adopt certain types of waste). Such cooperation is
advantageous because of the possibility to negotiate the conditions of depositing waste on the site,
including the negotiations on the financial aspects in the first place.
Conclusions
It should be noted that the formation of reverse logistics processes in case of waste streams
is carried out through the course of its various activities, depending on the expected value of the
recovery of a specific product. Admission application of the principles of reverse logistics in waste
management is the existence of adequate logistics system. The system approach is key to
understanding the principles of logistics and can be viewed spatially, organizationally and IT.
Logistically integrated waste management system can be identified and constructed in terms
of functional areas. Functional areas stands out due to the activity which is related to real sphere,
i.e. the formation of waste being transported to waste facilities, storage, use and destruction of
economic and regulatory realm, that is, activities related to regulating and controlling the system.
The main components of logistically integrated waste management system may include
subsystems: waste collection, export of waste, and commercial use, processing or disposal of waste,
according to a presentation hierarchy of values in the recovery of waste, including reuse, remanufacturing, recycling and storage.
The main determinants of the functioning of an integrated reverse logistics system of waste
management are: the number, nature and spatial distribution of waste; degree, regularity and
dynamics of the generation of waste, adopted rules for the implementation of environmental
protection, urban spatial factors: the structure and shape the region's settlement network, the
possibility of the location of system objects, routes communication, the spatial structure of
economic activity, etc., overall standards and local (regional and local) requirements for allowable
loads of the environment.
Expression of the structure of the system to adapt to the implementation of tasks falling to it
is its efficiency, reliability, availability to users, the operating bandwidth (the frequency
corresponding export and processing of waste from the area), and vulnerability to changes in the
system, the degree of compliance with regulatory requirements and the impact of system objects on
the environment.
Logistics in the field of waste management primarily emphasizes the ecological aspects. It is
however foreseen that the development of logistics systems in the area of treatment will stimulate
factors of marketing. Observed among customers because more and more inclined to buy a product,
which is dominated by elements coming from the recovery and suitable for reprocessing. It can
therefore be concluded that the logistics management of waste streams will be more widely and
readily used by various operators. This will be the result of an increase public awareness of
environmental issues and were forcing from the competitive market, which should be an ever larger
scale appear in products and other goods produced with a focus on re-use or recover the value
resulting from the use of waste future.
Summarize, it is necessary to notice how important in present times proper waste
management is. Such effective tool as reverse logistics for waste management gives a big support
for companies and entities producing waste. It has a very positive impact on sustainable
development because that kind of activity allow for protection natural environment. Even if the
costs of waste management and reverse logistics are still quite high, it is very important to spread
such good solutions in literature, and also imply into practice.
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