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ABSTRACT  

This paper presents the results of the initial analysis of industrial waste generation in Slovakia and Poland. For 

easier comparison between both countries and simplifying data the waste generation intensity indicator was 

used, which integrates population growth, the gross domestic product and the waste generation into one. 

Based on this analysis the waste generation trends can be pointed out as well as measures which are necessary 

to implement sustainable and effective waste management. 

 

Key words: industrial waste, waste management, sustainable development 

 
 
INTRODUCTION 
 
As European society has grown wealthier it has created more and more waste. Each year in the European 
Union alone is collected 3 billion tonnes of waste - approximately 90 million tonnes of it hazardous. It is clear 
that treating and disposing of all this material - without harming the environment - becomes a major challenge. 
In these terms authors of the paper prepared project of a bilateral cooperation focused on identification and 
characterization of chosen industrial waste management processes, characteristics supplemented by 
comparison of Polish and Slovakian industrial waste Management, development of information set allowing 
improvement of industrial waste management and the exchange of experience in research done within the 
examined area by research teams in both countries. In this paper we point out some facts about industrial 
waste management, provide comparison of waste generation in Poland and Slovakia and outline the aims of 
future cooperation. 
 
MATERIALS AND METHODS 
 
The main objective of this paper is to compare waste generation in Slovakia and Poland, which can serve as a 
basis for further trend evaluation of waste generation and help to set the measures for improvement of 
industrial waste management. To achieve this, we used the available literary sources and we extracted relevant 
data from the European Commission Statistical office - Eurostat. 
 
Industrial Waste management  

 
Waste management is one of the most important and challenging issues for sustainable development. It is also 
one of the most controversial issues and is the subject of an ongoing debate between different stakeholders. 
The increasing amounts of waste each year demand an immediate and practical solution to the problem which 
currently cannot be solved by recycling alone. [1]  
By 2020, the OECD estimates we could be generating 45% more waste than we did in 1995. Obviously, we must 
reverse this trend if we are to avoid being submerged in rubbish. [4] Currently, 67% of waste is landfilled in the 
EU countries, so EU wants to reduce the quantity of waste going to landfill by 50% up to 2050. 
Waste, especially industrial and hazardous waste, create a number of problems. First, large amounts of waste 
generated by industry each year require large space for its storage and disposal. Secondly, landfilling waste 
emit carbon dioxide (CO2) and methane (CH4) into the atmosphere and also number of chemicals into the soil 
and ground waters. So waste must be collected, sorted and transported before being treated which can prove 
expensive. Waste also represents valuable resources which can be recycled to recover materials or energy. [5] 
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The main challenge associated with industrial waste is how to manage them in the most sustainable way. 
Following the widely adopted waste management hierarchy [2], it is clear that reducing waste generation in the 
first place is the most sustainable option. However, the wealthier societies in particular have not been very 
good at achieving this goal so far and at present they are left with an ever increasing pile of waste each year. 
Reusing and recycling waste to recover materials would also be a sustainable way to deal with the problem of 
waste, however, various factors such as lack of appropriate technologies, high costs of collection, sorting and 
recycling of waste as well as insufficient public participation make these activities difficult. [1] 
Waste management is a fundamental task of logistical management of waste streams. Its processes mainly 
concern the appropriate organizations how to deal with waste. Waste management can be viewed in terms of 
process and the object. [7] 
 
Objects of control in the process term are: 

− 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. [8] 

 
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 disposal. [10] 
 
Analyzing the possibilities of industrial waste management in terms of sustainable development there should 
be paid attention to minimizing the causes of excessive amounts of waste. Such opportunities give the 
rationalization of resources management, in which all activities must have a common planning, organization 
and implementation of a uniform goal.  
 
Waste generation in Slovakia and Poland 
 
According to GUS data, now in Poland are produced about 120 million of industrial waste annually, of which 
about 80% are destined for recovery, 21.7% for disposal (including 17.7% for landfilling), and 3.4% for 
temporarily storage. The largest percentage - about 90% of the total waste generated in Poland are industrial 
waste, more than 80% of them are produced by the extractive industry, especially mining, energy industry and 
metallurgy. [9] 
The waste generation in Slovakia, according to economic activities classification by SK NACE, reports that 
manufacturing industry has been the dominating component over the recent years, with 65 % share. Sector of 
building industry follows with 13 %, agriculture with 8 %, and trade with 5 % share. In 2010 the total amount of 
produced waste was 8,9 million tons of waste, 466 421,51 tons was categorized as dangerous waste. It is 
necessary to point out that the total amount of waste produced by particular economic sectors does not 
include municipal waste. [11]  
There were 5 558 179,57 tons of waste recovered in the SR in 2010. This represents 62 % of total volume of 
waste located on the market (not included municipal waste). Recycling or re-extraction of other inorganic 
compounds has the greatest share on waste recovery with a 24 % share. Significant share of waste recovery 
has also recycling or reclamation of metals and metal compounds (21 %) and the treatment of soil to benefit 
the agricultural production or to improve environment (15 %). [11] 
 
Waste generation by year and waste category in kg per capita in Slovakia and Poland is showed on fig. 1. 
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Fig. 1 Generation of waste by year and waste category in kg per capita in Slovakia and Poland 

Source: Eurostat 

 
For providing a measure of the pressure on the environment caused by total amount of generated waste, we 
can use Waste Generation Intensity (WGI). Waste generated (kg per capita) per unit of GDP (per capita in PPS) 
will show whether there has been decoupling of waste generation from economic growth. Changes in the value 
of this indicator enable assessment of the effectiveness of waste management. The same method is presented 
by the Danish Ministry of the Environment [3].  
The waste generation intensity can be calculated as follows: 
 

100=







=
IndexGDP

TWG
WGI (1) 

 
TWG – total waste generation (kg per capita) and GDP (€ per capita) are indexed by using the value of 100.  
In fig. 2 the waste generation intensity evolution in both countries is presented. 
 
 
 



Sustainability - Environment - Safety ´2012 
Zborník z konferencie so zahraničnou účasťou, Bratislava 3. december  2012  

Proceedings of the  International Conference, Bratislava, 3 December 2012, Slovakia 
■ Žilina: Strix. Edícia ESE-11, Prvé vydanie. ISBN 978-80-89281-84-8. ■ Rusko, M. [Ed.]  ■ 

 - 67 -  ▄▄ ISBN 978-80-89281-84-8 ▄▄ 

  

 

 
 
 Fig. 2 Waste generation intensity 

 
Though in both countries GDP is growing constantly, the WGI indicator has decreasing tendencies, which is 
positive result. The both countries show similar pattern of WGI indicator, though WGI in Slovakia is lower. It 
can be affected not only by the types of raw materials and the technology of production, technological 
progress, but also the consumption of material goods, culture and environmental policy. 
 
Taking into account the various aspects of waste flows requires a combination of many elements involved in 
the movement into the sequence of events occurring in a specific order, referring to determined and pursued 
by all parties planning, joint organizing so that it would be possible to achieve the common goal coming out of 
implementing the principles of sustainable development. 
 
RESULTS AND DISCUSSION 
 
From the cooperation between Slovakia and Poland both countries can benefit. The main goal of the 
collaboration is to examine and compare the industrial waste generation and assess industrial waste 
management together with identification of its impact on fulfilment of the socio-economical and 
environmental principles of sustainable development. 
 
The main goal will be reached by the realization of fragmentary goals, which are set as follows: 
 

1. Identification and characterization of chosen industrial waste management processes: 

a. Collection; 

b. Warehousing; 

c. Transportation; 

d. Information flow. 

2. Analysis of economical, social and environmental aspects of sustainable development from the 

industrial waste perspective. 

3. Characteristics supplemented by comparison of Polish and Slovakian industrial waste management: 

a. In legal and organizational terms; 

b. In statistical and descriptive terms; 

c. In scope of socio-economical influences; 

d. In scope of environmental influences; 

e. In scope of “the best practices” identification. 

4. Development of information set allowing for improvement of industrial waste management (including 

preventive measures) in accordance with the sustainable development principles. 
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CONCLUSION 
 
Industrial waste generation is an important but also very complex problem for sustainable development. To 
preserve the quality of the environment for future generations it is the necessity for society to implement 
sustainable waste management. Even if the costs of waste management and logistics management of waste 
streams are still quite high, it is very important to spread good solutions in literature, and also imply into 
practice.  
In this paper some facts about industrial waste management are presented, and comparison of waste 
generation in Poland and Slovakia was made. To point out the correlation between economic development and 
waste generation, the waste generation intensity indicator was calculated for both countries. It can serve as a 
basis for further trend evaluation of waste generation and help to set the measures for effective and 
sustainable industrial waste management.  
 
BIBLIOGRAPHY 
 
[1] Azapagic,  A. - Perdan, S. -  Clift, R., (2004) Sustainable development in practice: Case studies for 
 Engineers and Scientists. John Wiley & Sons, Ltd. ISBN: 0-470-85609-2 
[2] Being wise with waste: The EU´s approach to waste management. Luxembourg: Publications Office of 
 the European Union, 2010, Inc. ISBN 978-92-79-14297-0; [on-line] Available on - URL:  
 http://ec.europa.eu/environment/waste/pdf/WASTE%20BROCHURE.pdf (June 2012) 
[3] Danish Ministry of the Environment, Environmental Protection Agency Waste Statistics (2005), 
 Denmark 
[4] European Union: Environment, Waste. [on-line] Available on - URL:  
 http://ec.europa.eu/environment/waste/index.htm (June 2012) 
[5] Hronec, O. - Huttmanová, E. – Chovancová, J.,  (2009) Economy of environmental protection . - Prešov: 
 University of Prešov in Prešov, 2009. - 142 s. ISBN 978-80-555-0056-0. [on-line] Available on - URL: 
 Inc. http://www.pulib.sk/elpub/FM/Chovancova1/index.html (June 2012) 
[6] PAULIKOVÁ, A., KOPILČÁKOVÁ, L.: Hodnotenie faktorov pracovného prostredia priemyselnej prevádzky 
 z hľadiska systémovej dynamiky. In: RUSKO, M. – BALOG, K., [Eds.] 2007. Manažérstvo životného 
 prostredia 2007. - Zborník z konferencie so zahraničnou účasťou konanej 5.-6.1.2007 - Jaslovské 
 Bohunice. - Žilina: Strix et VeV,  Prvé vydanie. ISBN 978-80-89281-18-3 
[7] Por. Bloemhof-Ruwaard J.M., Fleischmann M., van Nunen A.E.E.: Distribution Issues in Reverse 
 Logistics Management, Report Series 57, Erasmus University Rotterdam, Netherlands, 1998; Por. 
 Beullens P., Van Oudheusden D., Cattrysse D.: Bi-destination waste collection: impact of vehicle type 
 and operations on transportation costs. Proceedings Second International Working Seminar on Re-use, 
 TU Eindhoven, The Netherlands, 1999; Por.  Kleineidam U., Lambert A.J.D., Blansjaar J., Kok J.J., van 
 Heijningen R.J.J.: Optimising product recycling chains by control theory, [w] International Journal of 
 Production Economics, nr 66(2), 2000; Por. Toktay L. B., Wein L.M., Zenios S.A.: Inventory 
 Management of Remanufacturable Products, [w] Management Science, nr 46(11), 2000 
[8] Poskrobko B., (red.), Zarządzanie środowiskiem. PWE, Warszawa 2007, s. 210. 
[9] Raport GUS: Ochrona środowiska – environmental protection 2011, Warszawa 2011. 
[10] STAROSTKA-PATYK M., (2010), Chapter VII. Logistic Management of Waste Streams in Sustainable 
 Development Conception. [in]: The Role of Business in Achieving Sustainability. Part 2: Implication for 
 Industry. Ed. Vladimir Modrak, Beata Ślusarczyk. Wyd. Techn.Univ.Kosice. Presov, pp.153-174, ISBN: 
 978-80-553-0385-7 
[11] State of the Environment Report - Slovak Republic 2010. Inc.  [on-line] Available on - URL:  
 http://www1.enviroportal.sk/pdf/spravy_zp/2010-sk/Sprava_2010.pdf (June 2012)  
[12] Waste Generation and Management. - [on-line] Available on - URL:  
 http://epp.eurostat.ec.europa.eu/portal/page/portal/waste/introduction (December 2012) 
[13] GDP per capita in PPS. - [on-line] Available on - URL:  
 http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=tec
 0014 (December 2012) 

 



Sustainability - Environment - Safety ´2012 
Zborník z konferencie so zahraničnou účasťou, Bratislava 3. december  2012  

Proceedings of the  International Conference, Bratislava, 3 December 2012, Slovakia 
■ Žilina: Strix. Edícia ESE-11, Prvé vydanie. ISBN 978-80-89281-84-8. ■ Rusko, M. [Ed.]  ■ 

 - 69 -  ▄▄ ISBN 978-80-89281-84-8 ▄▄ 

  

 
ADDRESSES OF AUTHORS 
 
Jana CHOVANCOVÁ, Ing., PhD., Department of Environmental Management, Faculty of management, 
University of Prešov in Prešov, Konštantínova 16, 08001 Prešov, Slovak Republic, e-mail: 
>jana.chovancova@unipo.sk< 
 
Emília HUTTMANOVÁ, Ing., PhD., Department of Environmental Management, Faculty of management, 
University of Prešov in Prešov, Konštantínova 16, 08001 Prešov, Slovak Republic, e-mail: 
>emilia.huttmanova@unipo.sk< 
 
MARTA STAROSTKA-PATYK, Dr., Instytut Logistyki i Zarządzania Międzynarodowego Politechnika 
Częstochowska, Częstochowa 42-201, Dąbrowskiego 69, Poland, e-mail: >marta.s.patyk@gmail.com< 
 
 
REVIEWER 
 
Miroslav RUSKO, RNDr., PhD., Slovak University of Technology in Bratislava, Faculty of Materials Science and 
Technology, Institute of Safety and Environmental Engineering, Botanická  49, 917 24 Trnava, Slovak Republic 


