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REVERSE LOGISTICS PROCESSES IN INDUSTRIAL WASTE
MANAGEMENT AS AN ELEMENT OF SUSTAINABLE DEVELOPMENT
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ABSTRACT: This article has a brief introduction abaeverse logistics usage in waste
management. Then Authors proposed own elaborategrigéve model of reverse logistics
processes in enterprises managing industrial wasteere was a research made in Poland in
Silesia region on six different enterprises manggmdustrial waste, so model is based on reverse
logistics literature studies and practical actieis of waste management in enterprises managing
industrial waste. The paper presents very clearrthe of reverse logistics processes in enterprises
managing industrial waste. It shows very interaggtionnection between logistics and waste, what
is an interesting element of sustainable developm@mception for achieving ecological goals.
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Introduction

Sustainable development is multi-layered naturthefplane by combining such as ecology,
philosophy, culture, society, economy, politicschieology and economicsSl¢sarczyk B. and
Modrak V., 2010). Its practical aspect is the idtrotion of governance between these planes. From
a logistics perspective one of the elements in rotdemaintain sustainable development is to
address the problem of waste and this is logistiasagement of waste streams. Noting the global
approach to the problem of waste is a noticeal#adtrincreasingly greater use of logistics
management processes of waste streams to meetirtbgles of sustainable development, while
combining ecological and economic objectives. Egialal purpose stresses the relationship
between logistics and the environment, which iprttect natural resources and reducing pollution
arising from the presence of waste and the econohjextive is clear from the essence of logistics
and to reduce logistics costs while improving smvievels of reverse logistics and waste
management. In the long run, these objectives ast nonsistent, and strive to achieve them allow
to obtain positive results at both ecological acdn®mic. Positive results of the reverse logistics
waste management in business practice gives hopgopalarize this concept, which, in a
measurable way can contribute to the practical émgintation of the philosophy of sustainable
development, both at the level of individual entesgs and global supply chains.

Literature review

Reverse logistics is primarily used as a tool f@nagement in an appropriate manner all
kinds of waste. Waste, and the consequences aesbeveh their presence in the environment in
recent years become a major problem in the envieoah field. Hence, interest in the subject
comes to waste management increasingly wider s8ajeificant progress is observed in advanced
technologies that not only enable the minimizat@inpollutants generated, but also allow for
redevelopment or disposal of waste. The Waste Afihés it as''all items, and solids and liquids
other than water management resulting from busiaesisities or human existence and unsuitable
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in a place or time, which they arise; as waste Isoaconsidered slud@eln addition, has been
clarified that it referred to as municipal wastégslid and liquid wastes generated by households,
in public buildings and public services, includingobish collected in cesspools, abandoned motor
vehicle wrecks and waste, street, and industrisgdtevds any waste "arising from the conduct of any
business®.Municipal waste is an integral part of societyt lus industrial waste require special
attention in the field of waste management, becadlisg have far more negative impact on the
environment.

Waste management is a fundamental task of revegs&tits. Its processes mainly concern
the appropriate organizations how to deal with efasWaste management can be viewed in terms
of process and the object.

Objects of control in the process term°are

— Prevention of waste, including became obvious kg rétionalization of production and
consumption;

— Generation of waste, including the design of preésluaking into account the rest mass of
recycled after use;

— Separate collection, mainly by the segregation adtes at source;

- Recovery of matter and energy contained in waste, waste recycling
in whole or in part, or recovery from waste subsé&m) materials or energy and their
application;

— Recycling, a recycling of substances or materralwaste in the production process in order
to obtain the substance or material the originatber purposes;

— Disposal of waste consisting of being subjectedptocesses of biological, physical or
chemical treatment to bring about a state that do¢pose a risk to human life, health or
the environment.

In terms of the preferred process is to preventaydmcame obvious in the rationalization of
production and consumption, and became obvioustentbast desirable waste dispbsal

Breakdown of facilities management subsystems dipen the source and nature of waste.
Thus, in the present system it is possible tomstish municipal waste, industrial waste electrical
and electronic equipment, end of life vehicles,dndaus wastes and other wastes, which include
among others sewage sludge, waste from constryctiedical and veterinary waste

Reverse logistics focuses its attention on the aydte materials arising from any human
activities or natural forces, as they usually uemionally, though difficult to avoid the effeat. |
other words, waste is an object or material thatmat be used at all or in full accordance with its
original purpose in a given place and at any gitgne”®. Wastes in terms of physico-chemical,
divided into solid, liquid and gas. However, in hlace of their creation, share them on municipal
and industrial wastes. The Waste Act defines mpalcwaste as the waste arising from human
existence, while industrial waste, as the resultinginess. In addition, the group singled out $® al
a hazardous waste, which is mainly industrial wadtenicipal waste is any waste generated by

% The Waste Act, Dz. U. z 2001, nr 62, poz.628.
* See: Bloemhof-Ruwaard J.M., Fleischmann M., vameé\u A.E.E.: Distribution Issues in Reverse Logistics
ManagementReport Series 57, Erasmus University Rotterdaathétlands, 1998; Por. Beullens P., Van Oudheusden
D., Cattrysse D.Bi-destination waste collection: impact of vehitige and operations on transportation costs
Proceedings Second International Working Seminar Remuse, TU Eindhoven, The Netherlands, 1999; Por.
Kleineidam U., Lambert A.J.D., Blansjaar J., Ko&.Jvan Heijningen R.J.JOptimising product recycling chains by
control theory [w] International Journal of Production Economias; 66(2), 2000; Por. Toktay L. B., Wein L.M.,
Zenios S.A.Inventory Management of Remanufacturable ProdyafsManagement Sciencet 46(11), 2000.
® Poskrobko B., (red.Zarzdzaniesrodowiskiem PWE, Warszawa 2007, s. 210.
® lbidem, s. 211
"The comprehensive classification is done in ComimisBecision 2000/532/WE on 3rd May 2000, whichthetwaste list, and In
Poland this is Act made by Environment Ministry2hSeptember 2001, about the waste catalogue.
8 Ambrazewicz P. Zwarty system zagospodarowywania odpadétyd. Ekonomia Brodowisko, Biatystok 1999, s. 12.
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households and the waste does not contain hazavwdasie from other waste, which because of its
nature or composition is similar to waste from rehaids.

From the perspective of the business scope ofdherse logistics used for waste disposal
include'®:

— The classification of waste by the possibility efise and of the danger they may cause;

- Purchase, storage, sorting, transformation, tramspwocessing, adaptation, recovery,
processing, storage and sale of materials to beved)

— Other activities necessary to eliminate waste, sashexport of goods or unnecessary
scrapping of used equipment.

Since the reverse logistics can be used in almastyendustry, it can occur in many forms,
depending on the area of deployment. Here, the amesm is dependent on the application proper
use of one of the principles of reverse logist®is: "recognition, recovery, review, renewal,
removal, reengineering™. In the case of an effective waste managementhnisi consistent with
the above-mentioned assumption of environmentalagement, reverse logistics takes the form of
concepts, where the following priority actions ahetinimization, reuse, recycling, incineration,
depositing in landfills*%. A slightly different arrangement of reverse ldigis hierarchy of waste
streams in waste management has been proposedithnearstudy, wheréthe most important
action is to re-use, then processing, recyclingst@aelated with energy recovery and eventually
depositing in landfills®>.

In interpreting these measures, companies shatdnfiake every effort to ensure that waste
is suitable for reuse. This means that waste pitsdian be used in the same or a different purpose,
but without additional specialized treatment. Thiémg-use for various reasons it is not possible,
the waste can be processed. This means that tdaqtscor parts can be reused, but in the end it is
necessary to take additional actions such as gepatic. Unfortunately, the use of this option can
often mean a lower quality final product, whichthe cause of the inability of treatment products
which have been renovated as a product of firstitquA very popular activity in the reverse
logistics is recycling, which, however, requiresldidnal and advanced waste treatment. Products
must be taken apart and inspected because of #igyopf components, which can then be re-used
or use as raw materials for manufacturing the samnalar or different product. If the wastes are
not suitable for recycling processes, they can beduto process them in a way to regain
energy. Large companies may manage the waste s$loeyf have special facilities for these
activities. Then the energy recovered from wagie ekample, can power the production process,
which saves raw materials intended for the origipaler supply. Last action - depositing in
landfills is the least effective method of wastenaging in reverse logistics, however, the most
widely used. It is highly economical, since it imw@s a loss of materials, as well as being extrgmel
harmful to the environment.

These activities clearly underline the need for thee of reverse logistics for waste
management, as well as show that the logistics geamant of waste streams is a connection
between waste and their managing and recdVery

In the European Union countries the hierarchy okrse logistics in waste management is
divided against three-level waste management luleyarThis system systematizes procedures for
the waste generated by businesses and individlfadsfirst level is to reduce waste at source, a
place of their formation, and is associated withthods permitting to avoid creating waste. If

% The Waste Act, Dz. U. z 2001, nr 62, poz.628.
10 Kramer M., Strebel H., Buzek LMiedzynarodowe zagrizaniesrodowiskiem Tom IIl: Operacyjne zargzaniesrodowiskiem w
aspekcie ngdzynarodowym i interdyscyplinarnyitvyd. C.H. Beck, Warszawa 2005, s.60.
1 Guitini R., Introduction to reverse logisticiw] Total Quality Environmental Management 3.998, s. 83
2 \welford R., Gouldson AEnvironmental Management and Business Strategsan, London, 1993, s.32
13 Carter C., Ellram L.Reverse logistics: A review of the literature arghfework for further investigatiofiw] Journal of Business
Logistics, 1998, s. 69.
4 Rogers D., Tibben-Lembke. RReverse logistics challengdsniversity of Nevada, Reno, 1999, s. 87.
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operating at this level is not possible in the nesder it is attempting to retrieve the waste for
recycling. Only in the further option is the firdisposal of waste.
To correctly establish a strategy for waste managerns necessary to carry out a thorough
analysis of the sequence, the analysis of diffesptibns and the analysis of certain options
The concept of reverse logistics based on fourchiasnciples that are structured by the validity as
following™®:
Materials used in the production should be recyaistead of new materials,
Used materials should be organic,
Recycled materials should be re-used (primariljkpgng)
Materials should be recovered in different ways &odn different sources as widely as
possible.
These actions are considered by the company foronbt expensive but also require a
sizeable commitment. The very initial phase of piiddesign should take into account the
requirements related to its re-development. Thlisyfahe reverse logistics processes are forcing
the companies referred to involving the consequernmetheir business productivity. A well-
designed products that meet the requirements @rseviogistics, are products that can be easily
dismantled and will be suitable for recycling oruse, require a detailed analysis of its life cycle
the influence of environmental factors on the putidun, use by the customer and how they get rid
of it. Equally important is close cooperation wghppliers and subcontractors, aiming at gaining
access to raw materials and suitable for rEuse
In the mid-nineties was defined and specified pobd®ecovery management by setting
specific recovery option&
— Direct reuse (re-sale);
— Managing product recovery (repair, restorationcpssing, recycling);
— Waste management (burning or non-payment on thengjo
Through such arrangements have been charactereednration options, namely the
characteristics of the recovery process of the ytsg while maintaining the quality of both the
process and the final product. It was also the @pprate date of the reverse distribution, which
means the direct recovery values.
Very important are also those associated with thersity of logistics management systems,
waste streams, which they do very specific andulsé@fmong them can be distinguisti&d
— The motivation (economic and ecological);
— Type of articles (spare parts, packaging materglished products);
— The form of reuse (direct reuse, repair, recychng processing) and the form of processes
collection, testing, sorting, transport and proteps
— Involved participants (members of the tradition@enel or a specified part).
The literature also found a different approacheeerse logistics using the recycling of used
goods as inspiration for the formation of the faliog types of inverse channéls

5 Korzen Z., EkologistykalLiM, Poznai 2001, s. 59.

% \Wu H.J., Dunn S.C.Environmentally Responsible Logistics Systejw$ International Journal of Distribution &

Logistics Management (25); 1995 s. 196; Por. TsmulG., Pappis CApplication of environmental principles to

reverse supply chainfw] Proceedings of the3Aegean Conferenc&p01

" Grabara J.,Ewolucyjny Charakter Systeméw informacyjnych nayRarzie Informatycznego Wspomagania

Logistyki Odwrotnej[w] Informatyka w gospodarce Globalnej. Probleinetody; 2003, s. 64.

8 Thierry M., Salomon M., van Nunen J. A. E. E., WAtassenhove L. N.Strategic issuesin product recovery

managementCalifornia Management Review, 1995, 37(2), s..124

19 Fleischmann M., Bloemhof-Ruwaard J. M., Dekkervn der Laan E. A., Van Nunen J. A. E. E., van §éakove

L. N., Quantitative models for reverse logistics: A revi@uropean Journal of Operational Research, 107,19 10.
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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 therse logistics chain, or organize it, while
others only complete certain tasks in that chaxttenely important is the role of the final
participant in the chain, because without it, &lthee processes of recovery values would make no
sense. The next group of participants involvechm reverse logistics processes, such as collection
and processing, are independent brokers, spedadmganizations dealing with the recovery value,
the service provider of reverse logistics, municigraerprises engaged in waste collection, private
and public foundations set up to deal with the vecp value. Each participant, however, has other
goals in the chain, and often causes the oppasaietion is competitive.

Use reverse logistics processes for waste manadgemanicularly hazardous or industrial
waste significantly increases the efficiency anddpictivity associated with these activities. It is
important that companies engaged in the businessasfe managing seek to implement these
processes in order to improve its own functioning.

Research methodology

Since the reverse logistics is not a widespreadtequinthat requires specific knowledge of
waste management, and is relatively expensiverdaatige it is usually implemented partially and in
a few companies, and most are not implemented|.afharefore, companies that produce waste,
outsource managing them to specialized bodies. these firms, companies managing industrial
waste and more specifically in the Silesia regi@me objects that are utilized in this researchkwor

The research is the reverse logistics processs icompanies managing industrial waste in
the Silesia region. Two of them are dealing withmptex industrial waste as well
and utilities across the country, with several bhees in the province of Silesia. One is a company
specializing exclusively in the management of indaswaste produced in the Silesian branch of
the Lower Silesia province, and the other three sm&ll companies, professional managing
industrial waste and supporting local, which isalied within a few to several kilometers from their
waste producers. The activities of these compames been analyzed in the five-year period in
2004-2008.

Characterizing the activity of enterprises shouéy @ttention to the specificities of their
activities. Due to the fact that the waste managenmedustry takes into account many of the
principles and rules of law, it is not possibleh@rmonize. It is also closely linked to the diversi
and specificity in the production of clients seryed that any one customer is an individual. Inwie
of the customer aspect of individuality, resealittked to the reverse logistics, is presented ia th
work were carried out taking into account only tegular customers of these companies.

Given these distinctions, in order to clarify thesdriptive processes of reverse logistics, it is
possible to build a general descriptive model @f blusinesses performance using the concept of
reverse logistics.

For detailed discussion and analysis of reversistiog processes occurring in the enterprises
managing industrial waste authors have developedhenbasis of own research descriptive

2 Fuller D. A., Allen J. A typology of reverse channel systems for postwooes recyclablesjw] J. Polonsky and A.
T. Mintu-Winsatt, editors,Environmental marketing: strategies, practice, ttye@and research Haworth Press,
Binghamton, NY, 1997, s. 36.
Z Kot S.,Foreign Direct Investment in Silesia Regiod: The Challenges for Reconversion. Innovatiomstainability
- Knowledge Management. Ed.by Piotr Pachura. I8irRid, HEC du Luxemburg, Virton, 2006.
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model. It is based on the solutions presentedériiterature on reverse logistfésThis model is a
development of reverse logistics together the qotsgeresented in the literature with the practice o
entrepreneurial activity managing industrial watisegraphical presentation shows figure 1.

WASTE
COLLECTION

WASTE
STORAGE

ZO—H>-HAOTNZ>A-H mMAHOD>S

INDUSTRIAL WASTE
MANAGEMENT

ﬁ
REUSE
AS RAW
MATERIALS WASTE

P1, P2, P3...Pn — customers (enterprises generatinglustrial waste)
Fig. no. 1. Processes of proper waste disposal regald by enterprise managing industrial

waste
Source: Authors own elaboration

22 Cf. Carter C.R., Ellram L.M.,Reverse logistics: a review of the literature angnfework for future
investigationJournal of Business Logistics 19 (1), 1998, s. 8+Tahre M.Household waste collection as a reverse
logistics channel: a theoretical perspectiweternational Journal of Physical Distributiorddrogistics Management 25
(2), 1995, s. 39-55; Koo J.K., Shin H.S., Yoo H.Myltiobjective siting planning for a regional harmus waste
treatment centetWaste Management and Research 9, 1991, s. 218kP&0n L., Vrijens G. Returnable containers:
an example of reverse logistidaternational Journal of Physical Distribution ammpistics Management 25 (2), 1995,
s. 56—68; Zografos K.G., Samara S.S.@ambined location-routing model for hazardous wassmsportation and
disposal Transportation Research Record 1245, 1990, $%24u T-L., Sheu J-B., Huang K-HA reverse logistics
cost minimization model for the treatment of hapasdwastesTransportation Research part E, 38, 2002, s. 4537-47
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The concept developed by the authors is presemtétel form of natural flow pattern of
industrial waste and explains the essence of th&idual processes and their relationships. In
addition, it should be noted that the presented ehasl suitable for industrial and hazardous
waste. Treatment of municipal waste would be priesem another way. In addition, enterprises
engaged in waste management are generally geareecéove industrial and hazardous waste,
which automatically eliminates the need for matgtpnocesses to the municipal solid waste.

The marks P1, P2, P3, ... and Pn, mean individusiomers who use the services of the
company managing waste. Customers are small, medioth large manufacturing companies,
service and trade. These companies produce induatrd hazardous waste, in accordance with the
Law on Waste transmit a specialized company wharhies out the land use in order to minimize
the negative impact on the environment. Transfewaste from the customer to the company
managing industrial waste is also their entry thi®reverse logistics processes.

Production business, commercial or service, if geieeany waste, are required by Polish law
into their records and to determine an appropmédde for their development. Since the activities
related to waste management is costly and oftee-tamsuming, companies will instead lead them
yourself, arrange for them to specialized bodiesn@anies that want to use the services of a
specialized entity in order to care for the envinemt (and as required by law) must possess the
appropriate documents and provide a list of theegypf waste generated, together with their
mass. Company managing waste on this basis statk quanagement of this waste and provide an
estimate, or valuation of their services, which nbayaccepted or rejected by the customer. If the
client does not agree to the conditions it is fdrte find another company with a more favorable
deal. But if both sides recognize the establislwetiitions to be satisfactory - sign an agreement. A
the conclusion of the agreement and start its implgation in industrial waste management
company begins to implement the processes includét system of reverse logistics.

However, before the industrial waste will be tramséd to a company specializing in process
management, are subject to segregation. Accordimfct on Waste, the company producing
industrial and hazardous wastes are required &r self-segregation, and therefore to the business
they get waste manage, distinguishing between iffexeht types of waste codes corresponding to
the Waste Catalogue. Of course, the waste manageoeipany can assist its customers in these
activities by providing various types of containeos containers for all kinds of waste, and also
provide information on the most advantageous wégegregation and temporary storage.

Sorted industrial waste are transferred to comgamanaging waste. In practical terms, the
batch of waste is usually the case when the matwr&owill bring together the appropriate amount
of a given type of waste. It is for him so advaetags that, in ensuring full loading the car
transporting the waste reduces transportation dostgred. However, this solution involves the
need to have a dedicated place where it is possiiEamporary storage of waste in accordance with
the principles of storage in order to collect tlaty providing economically efficient loading. If
there are large quantities of waste and they hdoed weight, then the frequency with which they
receive is greater. If the amount of waste is sraatl has a small mass that can be received less
often. This is closely connected with the transpdrvaste, where transport costs are related to the
carrying capacity of vehicles carrying waste.

With an appropriate weight of such waste, contd& manufacturer with the company
managing industrial waste and inform its employabsut the need to receive that waste. This
moment of contact between companies can be coesides the beginning process of reverse
logistics.

Receive industrial waste from its manufacturer rseifue process of waste collection by the
company managing waste. If waste producers doInatya have the possibility of their temporary
storage in order to collect a full load, or collecfull load is not possible during one year (aetim
period of storage of waste is in compliance with ldw), that the company managing waste have to
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collect them so to ensure full capacity of theiipstents while it did not exceed the storage
capacity. Only such activities guarantee its ratlibtyy and economic efficiency.

Accordingly, industrial waste collected from themanufacturers are transported to a
warehouse of company managing industrial wastechwlare exactly recorded and temporarily
stored in a designated place, until meet for thecifipd weight, suitable for efficient transfer of
waste to economic recovery or storage. If the loadaste received from the client is full is also
transported to the warehouse company, with therdifice that depending on the type of waste may
not necessarily be there, its discharge, and céy lwn decided on the further handling of the
transport and transfer of waste for recovery oragfe. However, all waste collected from customers
in the first instance are moved to a warehouse ashpany managing waste where they are
subjected to the final segregation - the wasteithaot suitable for reuse and disposal will betsen
to the landfill, and those which can be recovehedhddition, waste is stored in the warehouse are
often subjected to segregation in the pre-treatrpemtesses such as crushing and baling, which in
subsequent phases allows for easier transportainoh disposal of, or recovery. They are also
necessary processes for the donation of wasteeatatidfill, because they allow a significant
reduction in the volume of waste. In addition, thedfill does not accept hazardous waste, so if
any, and are not suitable for recovery, it mugst fire disposed of and only in the state deliveoed t
the landfill. All these processes may also takecglat the client, it is no longer dependent on
whether he has adequate technical and technolagpabilities.

Generally, the type of waste storage is usuallyamger than until the collection of waste
from manufacturers of mass allowing for full loadrtsport. Then, it is possible to remove it from
the record storage and transmission to the ap@tepinstallation or recovery devices, or disposed
of by landfill. Companies managing industrial washall seek to minimize the process of storage,
mainly for financial reasons but also due to tret that certain types of waste during the "agimg" i
the magazine may well lose its value (for exampiet, paper, rusted scrap, etc.).

Analyzing the process of waste management, fronpénspective of the company managing
industrial waste, there are two possibilities irs trespect: the transfer of waste for recovery, or
deposit them in a landfill. Currently noticeableaigrowing trend toward seeking ago to manage the
waste industry by exposing their recovery. This bieneficial from the point of view of
environmental protection, because the smaller mmhgsste in arrears on the ground, and from an
economic point of view - allows for recovery of yetable materials, which require much lower
amounts of money to buy them than the original melte while there may have up to 100% of the
original material properties. Processes relatabdeéaecovery of industrial waste ending phase waste
management in the logistics management proces® wastams, and the resulting secondary raw
materials these processes are part of the inpatsesupply chain and are distributed to customers
having a demand for these materials. Reverse llisioh can be regarded as the last stage of the
logistics management system for industrial wastasts, it being pointed out that not every person
working on tasks that the system carries out thikestassociated with the distribution.

Unfortunately, currently does not have the possybdf transferring all types of waste for
recovery, because the recovering plant and equipofean does not correspond to technical and
technological requirements necessary for the regowé value from certain types of industrial
waste. In addition, installations and equipment fecovery are usually designed to recover the
value of one or at most a few different types oft@aBy submitting the waste so it is necessary for
recovery after their delivery services are oftencmbroader geographic area, while dividing the
types of waste required for an installation or kexy device, which can substantially increase the
costs associated with storing and transportinger®fthe waste may be recovered even though it
goes into landfill due to the excessive costs aatet with their recovery. Therefore, observing the
activities of companies managing industrial wastenpticeable that, despite many positive
developments in this field is still not the majgritollect waste from their manufacturers shall be
deposited in landfills of industrial waste.
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In practice, usually the company managing indusivaste co-operates with a single, selected
the site (in some cases can be greater cooperaitiormore than one landfill, for example when the
guantity of deposited waste may exceed the spdotfapacity and designated for landfill disposal
or landfill is not conditions and opportunitiesddopt certain types of waste). Such cooperation is
advantageous because of the possibility to negatineet conditions of depositing waste on the site,
including the negotiations on the financial aspétt$e first place.

Conclusions

It should be noted that the formation of reverggsiics processes in case of waste streams
is carried out through the course of its variousvdies, depending on the expected value of the
recovery of a specific product. Admission applicatdf the principles of reverse logistics in waste
management is the existence of adequate logistifsgera. The system approach is key to
understanding the principles of logistics and cawviewed spatially, organizationally and IT.

Logistically integrated waste management systembeaidentified and constructed in terms
of functional areas. Functional areas stands oattd the activity which is related to real sphere,
i.e. the formation of waste being transported testevdacilities, storage, use and destruction of
economic and regulatory realm, that is, activiteated to regulating and controlling the system.

The main components of logistically integrated wastanagement system may include
subsystems: waste collection, export of waste,camimercial use, processing or disposal of waste,
according to a presentation hierarchy of valueshm recovery of waste, including reuse, re-
manufacturing, recycling and storage.

The main determinants of the functioning of angné¢ed reverse logistics system of waste
management are: the number, nature and spatiaibdigbn of waste; degree, regularity and
dynamics of the generation of waste, adopted rédesthe implementation of environmental
protection, urban spatial factors: the structurel ahape the region's settlement network, the
possibility of the location of system objects, emitommunication, the spatial structure of
economic activity, etc., overall standards and lldezgional and local) requirements for allowable
loads of the environment.

Expression of the structure of the system to attafite implementation of tasks falling to it
is its efficiency, reliability, availability to usg, the operating bandwidth (the frequency
corresponding export and processing of waste fioenatrea), and vulnerability to changes in the
system, the degree of compliance with regulatoguirements and the impact of system objects on
the environment.

Logistics in the field of waste management prinyaginphasizes the ecological aspects. It is
however foreseen that the development of logisystems in the area of treatment will stimulate
factors of marketing. Observed among customersusecanore and more inclined to buy a product,
which is dominated by elements coming from the vecp and suitable for reprocessing. It can
therefore be concluded that the logistics managemewaste streams will be more widely and
readily used by various operators. This will be tesult of an increase public awareness of
environmental issues and were forcing from the agtitipe market, which should be an ever larger
scale appear in products and other goods produdddanfocus on re-use or recover the value
resulting from the use of waste future.

Summarize, it is necessary to notice how importemtpresent times proper waste
management is. Such effective tool as reversetlogifor waste management gives a big support
for companies and entities producing waste. It bBawery positive impact on sustainable
development because that kind of activity allow jfootection natural environment. Even if the
costs of waste management and reverse logisticstilrquite high, it is very important to spread
such good solutions in literature, and also imptp ipractice.
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