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High level of production and consumption in member-countries of the European Union is connected with

generating a considerable amount of waste. In individual EU member-countries various methods aiming at

decreasing the amount of generated waste are implemented. The current situation in Poland, and the best

practical solutions introduced in some European regions have been presented in the paper. These solutions

were put in place, mainly to fulfill the EU or country's regulations. The priority of municipal waste

management measures is to prevent and minimize its generation. Decisions on preventing waste generation

should be made as early as at the stage of product designing and manufacturing. The basic principle of proper

municipal waste management is to create a system of regional solutions, which includes all the elements of

waste management and relates them to the local conditions.
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INTRODUCTION

High level of production and consumption in member-coun-

tries of the European Union is connected with generating a

considerable amount of waste. In most countries waste is depos-

ited mainly in landfills, which results in taking over more and

more area, loss of valuable natural resources, as well as the

increased potential hazard to the environment. In individual

EU member-countries various methods aiming at decreasing

the amount of generated waste are implemented.

At present waste management is one of the important priori-

ties regarding environmental protection, both in Europe and in

the world. The economic and social development has changed

people's lifestyle. A large increase in production and consump-

tion is observed, beginning with West European countries and

the US.  Each year in the European Union more than 1.8

billion tons of waste are generated, which means 3.5 tons per

inhabitant. Only 1/3 of it is processed, and the amount of waste

subjected to recycling differs among the countries. In certain

countries 90% of waste is processed, in other ones only 10%.

Considering municipal waste only, each year every inhabitant in

European Union generates over 500 kg of it. This is an average

amount as in the EU-10 in 2005 a statistical inhabitant gener-

ated yearly 300 – 350 kg of this type of waste, while in the EU-

15 the yearly amount is already 570 kg per inhabitant. About

49% of municipal waste was deposited in landfills, 18% was

incinerated, and 27% was recycled or composted
1
.

In consequence of mass production and the increasing con-

sumption people must cope with the effects of these phenom-

ena, mainly with the problems connected with pollution and

loss of natural resources. Until the late 20
th

 century in most

European countries waste was managed mainly by depositing

it in landfills. However, waste landfilling was connected with

taking over large areas of usable land, thus increasing the impact

on the environment. Thus, measures were taken to implement

innovative waste management methods, the aim of which was

to decrease the amount of landfilled waste in favour of the

recycled waste. On the EU level a lot of legal acts were intro-

duced, whereas on the regional and local levels waste manage-

ment strategies were developed and implemented. However, the

approach to the planning processes was different in various

countries. As a result, waste management and economic devel-

opment in this sphere differed among the European countries.

For example, Denmark and Netherlands deposit in landfills

about 4% of municipal waste, and in Poland 95% of this type

of waste is managed in this way. Waste recovery ranges from 5%

to 63%. Considering the amount of incinerated waste, Denmark

and Sweden are the leaders. In these countries the waste man-

aged in this way amounts to 53% and 47%, respectively.

In recent years a positive tendency has been the introduction

in the European countries of Landfill Ban (ban on landfilling

the unprocessed waste) and the implementation of European

legislation concerning waste management
2
. The European

Commission is considering the introduction of a new target for

the reuse and recycling of waste, i.e. 50% of all paper, metal and

glass by 2020
1
.

EUROPEAN WASTE MANAGEMENT

In Europe still 49% of municipal waste, on average, is di-

rected to landfills. Waste management consisting in its landfilling

is connected with various problems:

– Social conflicts (most people do not want to have a waste

landfill in their neighbourhood – the NIMBY effect – „not in

my own backyard”, which makes the location of such objects

difficult),

– Emission of greenhouse gases (landfills can be a source of

undesired emission of landfill gases containing methane),

– Taking over large areas that could have been used for other

economic purposes.

WASTE SEGREGATION

Considering the waste recovery process, segregation of waste

generated by a commercial operation and households „at its

source” is of great significance. Each country develops its own

system for selective waste collection, taking into consideration

the local conditions. The effectiveness of these systems is much

differentiated and depends on many factors (legal, social, eco-

logical), which were the objects of interest of individual project
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partners. In the European Waste Management project
3
 the ex-

isting waste segregation systems, both those characterized by

high effectiveness and those showing low effectiveness, have

been analyzed. Differences and the problems resulting from

them have been shown, and the optimal solutions have been

suggested. Interesting studies were carried out in South East

England, which covered the analysis of the structure of recycla-

ble waste and the methods for its collection. The main issues

also included the transport of such materials, processing tech-

nology, and market research. The objective of the study was also

to determine whether the life cycle assessment (LCA) method-

ology can be used for the assessment of recycling strategies and

operations. The information gathered has been put into the

database and described in
4
. An interesting conclusion was the

statement that the boundaries of separate regions do not deter-

mine the boundaries of the „waste market” as the flow of waste

is fairly independent of the distance and transport costs. Morever,

the best practices and the most frequent mistakes occurring in

collecting waste has been drawn up. It is estimated that in South

East England the recycling and composting levels can be in-

creased up to at least 50% if the pointed out mistakes are

eliminated. The causes and effects of the informative-educa-

tional campaigne promoting waste segregation have also been

presented, taking the Liguria region (Italy) as an example. In

spite of intensive promotional actions (leaflets, films etc.) in

favour of waste segregation, six month later few people remem-

bered about it. This situation forced the local authorities to

verify their actions and to involve more organizations, including

schools, in the next campaign. Besides, in Genoa a local waste

collection firm joined the actions in favour of waste segregation

and opened the so-called „recycling center” where the inhab-

itants could leave their waste.

Another important issue that has been discussed concerns

waste management statistics. At the Mineral and Energy

Economy Research Institute, Polish Academy of Sciences in

Cracow, in cooperation with the Marshal Office of the

Œwiêtokrzyskie Province, the best data collecting and processing

methods were searched for. Having analyzed the existing data

collecting and processing systems used in Poland it has been

stated that the provincial bases of the data on the generated

waste and the waste management methods are currently the best

available tools for waste management.

The analysis of the data presented in Table 1 shows that even

in old Europe depositing waste in landfills is the dominant

waste management method. Only in Frisia a small amount of

waste is landfilled, which results from the existing in the prov-

ince organizational solutions – there is a thriving firm Omrin

engaged in waste segregation in a plant called Ecopark De

Wierde in Oudehaske – as well as legal and fiscal regulations,

for example, the landfilling tax is 81.6 Euro per 1 Mg of waste

(2003). A positive phenomenon in most of the regions is an

increase in the amount of waste segregated at its source, which

results from increased outlays on education and pressure put on

the „ethical” and pro-environmental behaviour of the inhabit-

ants
2
.

PRINCIPLES OF MUNICIPAL WASTE MANAGEMENT

IN POLAND

The legal basis for waste management in Poland is the Act

on Waste
5
 as well as a number of executive decrees. The prin-

ciples of waste management concern:

– prevention and minimization of waste generation,

– recovery of the waste the generation, which could not be

prevented under the existing technical and economic condi-

tions, by using the recycling method,

– waste management (besides landfilling),

– landfilling of the waste which under the existing technical

and economic conditions cannot be recovered or processed,

using a method that is safe for human health and the environ-

ment.

The principal aim of the National Waste Management Plan

(KPGO) is to determine the range of tasks necessary for the

functioning in the country of the integrated waste management

system. The system should ensure environmental protection,

taking into account the current and future technical, organiza-

tional and economic possibilities, as well as the level of the

existing infrastructure. The waste management system is af-

fected and shaped by waste management plans worked out at

the national, provincial, county and district levels.

Having joined the European Union, Poland assumed obliga-

tions as to the adjustment of waste management to the EU

requirements. As regards the issue „environment – waste”, the

following terms have been negotiated:

– five-year transitory period (till December 31, 2007) as

regards packaging and packaging waste
7
,

– ten-year transitory period (till July 1, 2012) as regards

waste landfilling
8
,

– five-year transitory period (till December 31, 2007 with the

possibility of prolonging it till 2012) as regards the inspection

and control of transport, within and outside the EU, of certain

groups of waste products intended for recovery, being on the so-

called „green list”, and the selected waste products intended for

recovery, being on the so-called „orange list”
9
.

In order to fulfill the assumed obligations it is necessary to

introduce certain modifications into the current waste manage-

ment system in which landfills predominate. The landfills should

Table 1. Municipal waste management in the chosen cities and regions as provided by partners of the EWM project as of the
end of 2005
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be equipped with installations for the recovery of usable waste

components and energy, and there should also be waste process-

ing plants, in accordance with the Act on Waste.

CHARACTERIZATION OF MUNICIPAL WASTE

Municipal waste is defined as the waste generated in house-

holds and that coming from other producers, not containing

hazardous waste and because of its character or composition

being similar to household waste. Municipal waste is character-

ized by great differentiation in chemical composition and physi-

cal properties, depending on the standard of living of the inhab-

itants and the place of living. Usually it contains 40 – 50% of

organic matter, 0.53 – 0.87% of nitrogen, 0.45 – 0.88% of

phosphorus, 0.14 – 0.48% of potassium, and 50 – 60% of

mineral matter and various trace elements (Mo, Cu, Zn, Co, Ni,

Cd, Cr, Hg, Pb). These components can undergo biochemical

changes (especially organic components) and affect individual

components of the environment polluting them and becoming

a feeding ground for insects, birds and rodents, and hence a

source of various infectious diseases
10

.

The sources of municipal waste products are households and

infrastructure objects (trade, services, craft, education, the social

part of industry, etc.) As regards the amount of waste collected

from households, the data show a pronounced falling tendency.

The share of selected waste is still too small, although a rising

tendency is observed. However, this is mainly glass waste, waste

paper and cardboard. Metal and plastic waste is scarce. On the

whole, households generate about 70% of municipal waste and

infrastructure objects – 30%
11

.

In Poland almost 95% of waste is deposited in landfills,

which is a very unfavourable phenomenon. Although, on the

whole, waste management in the public sector and in towns is

improving, showing a falling tendency (from 95% to 91% and

from 97% to 95% respectively), but in the private sector and

in rural areas an increase is observed (in spite of an apparent

decrease from 97% do 95%). An alarming fact is that only from

0.42% (in 2003) to 0.46% (in 2006) of the generated waste is

thermally processed. The situation is somewhat better as re-

gards the composting of waste (from 1.3% to 3%). This results

in part from increased ecological consciousness and increased

charges for waste removal, and in part from rising fuel prices.

Municipal waste structure and its prognosis are presented in

Table 2. In 2006 the amount of the generated biodegradable

waste was 10% higher compared with the year 2000, whereas

paper and cardboard  – 41%.

In Poland the decrease in the amount of the generated mu-

nicipal waste recorded for the years 2003 – 2005 (Tab. 3). This

is connected, among other things
23

, with:

– inaccurate recording of the amount of the waste directed

to recovery and processing plants, resulting from lack of scales

(in 2004 only 32% of landfills was equipped with scales),

– lack of agreements between real estate owners and firms

removing municipal waste, which often leads to depositing

waste in unauthorized dumps. Moreover, some amount of the

waste from the private sector and rural households has been

burned or deposited in unauthorized dumps, which is an un-

desirable phenomenon because of possible environmental pol-

lution (especially groundwater pollution but also air pollution),

– lack of control, on the part of appropriate local authorities,

regarding the fulfillment of the requirements to obtain permis-

sion to collect municipal waste from real estate owners,

– decreased bulk density of waste resulting from an increase

in its volume
2
.

EXISTING INSTALLATIONS FOR WASTE MANAGE-

MENT AND RECYCLING

In Poland landfills are still the basic type of installations for

municipal waste management. As on December 31, 2006 in

Poland there were: 1008 legal landfills for municipal waste

other than hazardous and inert waste, 69 sorting plants for

selectively collected municipal waste, 26 sorting plants for mixed

waste and 38 sorting plants for both selectively collected waste

and mixed waste. Besides, in Poland there were: 64 composting

plants for green waste and selectively collected organic waste,

6 fermenting plants for municipal waste and 21 plants for

mechanical and biological modification of mixed municipal

waste, and 1 incineration plant for mixed municipal waste
6
. The

number of operating legal municipal waste landfills – closing

Table 2. Municipal waste structure in Poland – the amount recorded and the forecast in 2000 – 2014
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process connected with EU regulation – has been decreased in

Poland since the year 2004, even in 2006 the number of landfills

is higher compared to 2003. A falling tendency is observed both

in towns and in rural areas, but a worrying fact is a relatively

small area recovered as a result of landfill reclamation.

TARGETS OF MUNICIPAL WASTE MANAGEMENT

IN POLAND

The long-term target of waste management in Poland is to

adjust it to the principles of sustainable development
6
. Then the

principles of waste management will be fully realized, and the

hierarchy of importance of waste management options will be

maintained, especially as regards prevention and minimization

of the amount of generated waste together with the elimination

of these properties that are hazardous to human health and the

environment. Besides, the material and energy potential of waste

should be utilized, and as a last resort it should be rendered

harmless using various processes. This way the amount of the

landfilled waste can be eliminated or minimized. Such actions

will also improve the state of the environment as, among other

things, the emission of greenhouse gases resulting from the

applied waste management technologies will be limited; be-

sides, the share of energy from renewable sources (burnt waste

of plant and animal origin) in the energetic balance of the

country will be increased.

Referring to the state ecological policy, the waste manage-

ment should be based on:

– maintaining the tendency to separate an increase in the

amount of generated waste from the economic growth expressed

as GDP,

– increasing waste recovery, especially energy recovery, in

accordance with environmental protection requirements,

– decreasing the amount of waste sent to landfills,

– closing, by 2009,  all the landfills that do not comply with

the current legal regulations,

– eliminating the unauthorized dumping,

– creating an extensive database on the products introduced

into the market and waste management.

In connection with the necessity to realize the provisions of

the Stockholm Convention and to adjust Polish regulations to

those being in force in the EU, it is also necessary to:

Table 3. Municipal waste balance – the waste generated in individual provinces of Poland in the years 2003 – 2006

Table 4. Municipal waste landfills in the years 2003 – 2006
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– develop the waste collection system so as to cover 100%

of the population of Poland by the end of 2007 (which in fact,

is unreal),

– enable all the inhabitants to participate in selective waste

collection, in accordance with the requirements specified in the

National Waste Management Plan 2010, by the end of 2007

(which in fact, is unreal),

– decrease the amount of landfilled biodegradable municipal

waste, according to the following plan:

• more than 75% in 2010 (this would require the incinera-

tion of about 3 million tons of municipal waste. i.e. the con-

struction of 7 – 8 large incineration plants. This is unreal for

the year 2010 and rather unreal for the year 2013),

• more than 50% in 2013

• more than 35% in 2020.

in relation to the amount of waste generated in 1995,

– reduce the number of landfills, for the waste other than

hazardous and inert waste, in which municipal waste is depos-

ited, to 200 such objects (maximum).

BASIC DIRECTIONS OF ACTIONS AIMING AT A

DECREASE IN THE AMOUNT OF GENERATED

WASTE AND DEVELOPMENT OF A SYSTEM FOR

MANAGING IT

According to the current EU regulations, the priority in the

hierarchy of waste management measures is to prevent and

minimize waste generation. The attainment of this aim depends

on many factors, not always directly connected with waste

management, such as economic growth, implementation by

entrepreneurs of the best available technologies (BAT) and the

society's standard of living. The decisions on preventing waste

generation should be made already at the stage of designing and

manufacturing of a product, its use and final management of the

waste generated from the product after its life cycle has ended.

In this connection, the following actions should be taken:

– continuation of studies on new technologies to prevent and

decrease the amount of generated waste, as well to minimize its

negative effect on the components of the environment,

– support for wasteless technologies and those enabling maxi-

mum utilization of all the components of the raw materials

used,

– determination and monitoring of real indices for waste

generation and composition so as to diagnose properly the

needs regarding waste management,

– support for the implementation of waste recovery and

processing technologies, including those enabling energy recov-

ery (during thermal and biochemical processes) but only eco-

logically and economically effective ones,

– verification of the current locations of landfills and elimi-

nation of landfills that cause  environmental nuisance by closing

them and subjecting the area to extensive reclamation so that it

could be used for new purposes,

– elimination of improper landfill operating and reclaiming

practices,

– intensive inspection of firms engaged in the collection,

transport, recovery or disposal of waste,

– introduction of appropriate financial tools which will en-

able the realization of tasks regarding waste management and

will discipline local authorities to perform their duties accord-

ing to the regulations.

As regards waste recovery and recycling, selective collection

and removal of the following waste types is required:

– green waste from gardens and parks,

– paper and cardboard – newspapers, magazines, packaging,

– glass packaging – separately coloured glass and colourless

glass,

– plastics and metals,

– used batteries and accumulators,

– used electronic equipment,

– pharmaceuticals past their sell-by date,

– chemicals – paints, solvents, waste oils etc.,

– furniture and other large-sized waste.

MUNICIPAL WASTE RECOVERY AND RECYCLING

In order to maximize the recovery and processing of munici-

pal waste it is necessary to:

– ensure adequate flow capacity of an installation so that all

the selective waste could be processed, by means of monitoring

the realized and planned investments,

– stimulate the development of the market for secondary

materials and products containing them by supporting coopera-

tion between recovery organizations, industry and local authori-

ties and consistent enforcing the fulfillment of their obligations

regarding recovery and recycling,

– promote the products made of waste materials,

– issue building permits only if an installation satisfies the

principles of the waste management plan and ecological re-

quirements and if it is economically profitable,

– support studies on new technologies for waste recovery and

processing, and to promote their use.

One of the aims of actions taken to decrease the amount of

landfilled municipal waste is to increase the use of biological

and thermal methods for mixed municipal waste processing.

The basic principle of proper municipal waste management

is to create a system of regional solutions, which includes all the

elements of waste management but relates them to the local

conditions. Another important issue is that the planned waste

utilization and processing investments should satisfy the criteria

of BAT (BREF), and the technologies which are to be used

should be verified by many-years' and repeated experiments.

Recycling is one of the methods used to recover valuable

secondary materials, and it is important that the recovery proc-

esses be cost-effective. The materials most often recovered from

municipal waste are: scrap metals (steel and non-ferrous met-

als), certain types of waste paper (paper and cardboard), and

broken glass (coloured and colourless). The use of the recycling

technology for these types of waste is justified considering the

difficulties in harvesting natural resources resulting from envi-

ronmental conditioning or availability of raw materials, and the

limited capacity of the existing landfills.

In Polish sorting plants selected waste products are segre-

gated mainly manually or manually and mechanically. In Po-

land, from 2002, annual recovery and recycling levels for pack-

aging waste and used products have to be observed. It is also

planned to implement successively the solutions regarding bio-

degradable waste and to maintain its production at 1,460 thou-

sand ton. With the current level of biological (composting and

fermentation) processing of this type of waste, i.e. 248 thousand

ton, installations with yearly capacity of 430 thousand ton are

needed
11

.
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