
 

 

Pursuant to Article 8 of the Law on Waste (Official Gazette No. 178/04), the Croatian 
Parliament passed, during its session held on October 14, 2005, the following 

S T R A T E G Y 
OF WASTE MANAGEMENT 
IN THE REPUBLIC OF CROATIA 

1.  INTRODUCTION AND BASELINE SITUATION 

It was established in the National Environmental Protection Strategy and the National 
Environmental Action Plan (Official Gazette No. 46/02) that an irresponsible waste 
management is the biggest problem burdening the field of environmental protection in 
Croatia.  The quantity of waste is ever increasing and the infrastructure put in place for the 
management of such waste is far from sufficient.  The waste management system is not fully 
functional which is inter alia due to insufficient respect of legislation regulating the field of 
waste management.  Unless significant changes are introduced, the waste management 
crisis is likely to assume great proportions. 

The lack of order in the current waste management system has had a variety of negative 
effects on environmental components such as the water, air, sea and soil, as well as on the 
climate, human health and the wellbeing of other living beings.  The groundwater resources, 
recognized as the main source of drinking-water reserves and a basic national resource, are 
particularly threatened. 

The greatest harm may be inflicted by waste (including harmful waste) that is accumulated at 
the premises of waste generating companies, mostly because of possible risks to 
environment and human health. 

An efficient and rapid solution to present waste management problems is required not only to 
preserve the quality of life of our citizens, Croatia's attractiveness as a favoured tourist 
destination, and the international image of our country based on well preserved environment 
and health food production, but also to facilitate and ensure success of negotiations with the 
European Union (EU). 

The following is inter alia stated in the Avis the European Commission formulated on April 20, 
2004 about Croatia's application for membership in the European Union (EU): 

The waste management is the biggest individual problem regarding environmental protection 
in Croatia.  In addition to the need to adjust the regulatory framework with the EU 
requirements and standards, the country must change the current situation in which the 
regulations in force are not respected.  This sector is the main challenge for Croatia, and will 
require greatest efforts during harmonization with the EU acquis. 

According to the EU Council decision No. 2004/648/EC of September 13, 2004, setting out 
the principles, priorities and conditions of the European partnership with Croatia, Croatia's 
most significant tasks in the waste management sector are twofold: 

a) short-term tasks (1-2 years) 

• adopt and start implementing the waste management plan, 
• develop and apply horizontal legislation, and strengthen the supervision capacities. 
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b) medium-term tasks (3-5 years) 

• make sure that waste management requirements are also integrated in other sectoral 
policies in keeping with principles of sustainable development, and implement horizontal 
legislation, 

• continue with transfer of the EU acquis, with an emphasis on waste management, air and 
water quality, etc., 

• increase infrastructure investments, with a particular emphasis on the waste water 
collection and processing, water supply and waste management. 

Table 1.1  Basic information about Croatia 
 
Area (land) 56,594 square kilometres 
Population (2001 census) 4,437,460 
Population density 78.4 inhabitants per square kilometre 
Number of households (2001 census) 1,477,377 
Total GDP (2004) 

per capita 
(average exchange rate: 7.5 kn/€) 

kn 207,082 million (€ 27,611 million) 
kn 46,666 (€ 6,222) 

Source: Statistical Information 2004, Central Bureau of Statistics 

1.1.  Objective and scope of the Strategy 

The main objective of the Strategy is to establish a framework within which Croatia will be 
obliged to reduce the quantity of waste it currently generates, and to manage its waste in a 
sustainable manner. 

The obligation to adopt the Waste Management Strategy is contained in Article 8 of the Law 
on Waste (Official Gazette No. 178/04).  The Strategy is an integral part of the Environmental 
Protection Strategy which was adopted in accordance with Article 18 of the Law on 
Environmental Protection (Official Gazette Nos. 82/94 and 128/99). 

Taking as a starting point the Law on Waste, Development strategy - Croatia in the 21st 
century (2002), Environmental Protection Strategy (2002), and documents prepared for the 
purposes of this Strategy (Draft Final Report about the Framework National Strategy on 
Waste Management, with an emphasis on communal waste, Carl Bro Consortium in the 
scope of the EU CARDS Program for Croatia, 2003; Draft Strategy of Waste Management in 
the Republic of Croatia, APO, Zagreb, 2003), and various similar documents prepared on the 
European level, this Strategy inter alia contains: 

• an estimate of the current situation in the field of waste management, 
• basic waste management goals and measures, 
• measures to be taken for hazardous waste management, 
• guidelines for the recovery and disposal of waste. 

The Waste Management Strategy and the Waste Management Plan (as its implementation 
document) adopted by the Republic of Croatia, have been prepared in the scope of 
continuous waste management planning activities that are reflected at all levels, from 
national to local, while also being present as appropriate in other sectors (e.g. in water 
management, mining, veterinary medicine, health care, physical planning, construction, etc.). 

These documents, along with the harmonization of waste management regulations with the 
corresponding EU legislation, are considered to be of crucial significance for negotiations 
with the EU in the field of waste management. 
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Starting from the estimate of current situation, and the vision about an optimum waste 
management system to be implemented in our country, this Strategy defines the objectives 
and measures aimed at gradual implementation of these objectives until the year 2025. 

Conceived as a long-term document, the Strategy assumes continuous monitoring of the 
level of implementation of the vision envisaged in this document, and may be reviewed and 
modified as and when appropriate. 

1.2  Basic principles 

The Strategy regulates management of various sorts of waste generated in the territory of the 
Republic of Croatia, from its formation to final disposal, the basic objective being to form and 
maintain an integral waste management system that will be structured in accordance with 
modern European standards and requirements, in order to avoid and reduce to the greatest 
possible extent all adverse effects the waste has on human health, environment and climate, 
and to harmonize the entire waste management sector with applicable principles of 
sustainable development. 

This Strategy has been structured, particularly as to measures to be taken for implementation 
of the envisaged waste management system, in compliance with general principles set by the 
EU, and in keeping with appropriate legal requirements contained in the Law on Waste, and 
brought into harmony with the said principles. 

a) Waste management hierarchy 

• The main priority is to avoid and reduce waste generation, and to reduce harmful 
properties of waste. 

• If the generation of waste can not be avoided or reduced, the waste must be reused - 
recycled and/or recovered. 

• The waste that can not be used in a rational way, will be disposed in an environment-
friendly manner. 

b) Use of best available technologies, based on their cost-effectiveness and 
environmental acceptability 

Emissions from waste treatment facilities and landfill sites, which are regulated by special 
provisions, should be reduced as much as practicable, and in the manner considered to be 
most efficient from the technical and economic standpoints. 

c) Producer responsibility 

Producers that generate waste during manufacture of their products are responsible for the 
selection of manufacturing solutions that are most environment-friendly taking into account 
product properties and manufacturing technology, as well as the product life and the use of 
best available technologies. 

Waste generators are required to bear the cost of all preventive and waste disposal 
measures, as well as waste management costs that are not covered by income generated 
through waste recycling.  Such operators are also accountable for the implementation of 
preventive and remedial measures in relation to environmental damage hat has been 
caused, or is likely to be caused, by the waste they generate. 

d)  Independence and proximity 
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An integrated network of facilities and installations for the recovery, recycling, treatment and 
disposal of waste, fully compliant with Croatia's requirements, must be established.  In some 
specific cases, the use will also be made of facilities and installations situated outside of the 
Republic of Croatia. 

In line with the mentioned principles, the Strategy also places an appropriate emphasis on 
the following incentives : 

e) Support of activities favouring approximation and accession to the EU 

The process of transferring and incorporating policies and acquis communautaire in the field 
of waste management into the constitutional and legal system of the Republic of Croatia 
should be conducted in such a way to select, whenever possible, only the widely recognized 
waste-management methods, systems and technologies, that have been proven to be 
compliant with environmental, cultural and economic heritage and possibilities of the 
Republic of Croatia. 

f) Elimination of shortcomings contained in the present-day practice and in current 
policies relating to the field of waste management 

Based on identified shortcomings, it is of highest significance to change policies and current 
practice in the sphere of waste management, to check and improve regulations and 
procedures, carry out the principle of strict respect of regulations and standards, and 
establish the network of facilities and installations as needed to obtain an efficient waste 
management system. 

g) Polluter pays 

Those who pollute the environment must bear the entire cost of waste management, 
including adoption of preventive measures and elimination of damage caused by their 
activities. 

h) Right of access to information, participation of public in decision making 
processes, and access to legal protection 

i) Role of education and sensitization 

A special attention should be paid to the education and sensitization of all citizens, social 
groups and the public in general, the purpose being to acquire the required skills and 
knowledge, to form appropriate opinions and behavioural patterns, and to prepare citizens for 
responsible decision making, including development of each individual's readiness to take 
personal action. 

j) Preparations for open market 

The economy and other segments of the society should be stimulated through economic and 
other instruments to conduct waste management operations in harmony with the 
environment and principles of sustainable development, and in keeping with overall 
preparations aimed at accession to the open market. 

k) Staged approach 

The system is to be improved gradually, through measurable stages, with an appropriate 
monitoring, supervision and verification of results achieved in every stage. 

1.3  Legal framework 
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Legal foundations for waste management operations have been put in place over the past 
decade.  They are formed of the Law on Waste, Law on Environmental Protection, Law on 
Air, Law on Environmental Protection and Energy Efficiency Fund, Law on Physical Planning, 
Law on Utility Services, Maritime Law, Law on Maritime Domain and Ports, Law on 
Ratification of Basel Convention, Kyoto Protocol on Climate Change, Montreal Protocol, 
Stockholm Convention, International Convention MAR POL 73/78, i.e. the Protocol V 
regulating waste disposal in ports, Barcelona convention, and implementing regulations of 
these laws.  In addition, some waste management aspects are regulated by other sectoral 
regulations.  The legal framework in the field of waste management has not been 
successfully enforced, and so the supervision of waste management activities can be 
described as inadequate.  The current situation is mainly due to the non-enforcement of 
regulations and lack of financing. 

A significant step toward the harmonization with the acquis communautaire in the field of 
waste management has been made by enactment of the Law on Waste (Official Gazette No. 
178/04).  The process will be continued by adoption of a number of implementing regulations 
and documents.  According to deadlines set in the Law on Waste, the entire process of 
harmonization of national legislation with the EU acquis is due for completion by the end of 
the year 2006. 

With respect to deadlines set in the Law, immediate actions were taken to prepare 
implementing documents, and the Government of the Republic of Croatia passed the 
Ordinance on the categories and types of waste (Official Gazette No. 50/05) with the 
catalogue of waste and the list of hazardous waste.  On the other hand, the Ministry, i.e. the 
Minister in charge of environmental protection, passed the Byelaw on packaging and 
packaging waste (Official Gazette No. 97/05 and 115/05).  In parallel with these activities, the 
Ministry also conducts all other preparatory activities so that this complex process of 
harmonizing the national legislation with the EU acquis can be completed as scheduled. 

1.4  European trends in waste management 

The foundations of the EU waste management policy are contained in the European Council 
Resolution on the Community Strategy for Waste Management (97/C76/01) which is based 
on the Waste Framework Directive (74/442/EEC) and on other waste management 
regulations passed by the EU.  Five basic principles have been defined: waste management 
hierarchy, self-sufficiency of disposal facilities, best available technology, proximity of waste 
disposal, and producer responsibility. 

In addition, attempts are made to respect the following principles : 

• adopt common definition of waste in all member countries 

The definition of waste as contained in Article 1a of the Waste Framework Directive is 
mandatory for all member countries and has to be applied for all waste regardless of 
whether it is destined for disposal or for recovery.  In addition, the list of waste figuring on 
the European waste list (earlier known as: European waste catalogue) provides a 
common terminology for various types of waste. 

• encourage cleaner production and use of clean products 

The encouragement in the sphere of development of cleaner production and use of clean 
products will lower the effect these products have on environment during their life span.  
This can be achieved by better use of resources, and by reduction of emissions 
generated during production and waste management. 
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• encourage use of economic instruments 

The objective of this approach is to influence environmental protection through market 
mechanisms: application of fees and charges for the generation, transport and disposal of 
waste; tradable permits for emissions during generation of waste; tradable certificates for 
recycling; deposits on beverage containers; import duties for waste the disposal of which 
entails additional costs. 

• regulate transport of waste 

The system for the control and supervision of cross-border transport of waste should be 
put in place, and the EU member countries should be obliged to establish national-level 
supervision and control systems in order to ensure high level of protection of the 
environment and human health, and to provide for implementation of waste management 
principles as specified in the Waste Directive 75/442/EEZ. 

• environmental protection and internal market 

The environmental legislation attempts to establish a proper balance between the need to 
ensure a high level of environmental protection and the need to have regulations that 
provide for proper functioning of internal markets.  Thus economic subjects are enabled 
to operate within the EU, while at the same time a harmonized field of action is specified 
for waste through establishment of common rules.  At that, legitimate wishes of member 
countries to define and implement waste management policies and measures on national 
level are fully respected.  This particularly concerns waste shipments.  The objective of 
the legislation regulating this issue is to ensure that the waste is transported to the 
nearest possible landfill, and to prevent countries from exporting their waste.  In general 
terms, the Commission attempts to dispose within the EU borders all waste generated in 
the EU that can not be either recycled or used for power recovery purposes. 

The position of the European Commission with respect to environmental protection, and new 
waste-related incentives for the first decade of the twenty-first century, are contained in the 
sixth action plan for environment - Environment 2010: Our Future, Our Choice, which was 
adopted in 2001. 

While not deviating from the current approach, the Program places a particular emphasis on 
the need to make significant improvements in member countries with respect to 
implementation of existing measures.  As local authorities are often the ones that bear the 
burden of implementing the EU legislation in the field of waste, the Commission intends to 
increase their participation in the preparation of legislation and to offer support with respect to 
exchange of experience and best practices among local authorities. 

As to candidate countries, it is emphasized that the higher consumption and change in the 
way of life will most likely exert an additional burden to the already suffocating waste 
management and municipal infrastructure systems.  That is why the priority will be given not 
only to improvement of the existing waste management systems, but also to investment in 
incentives aimed at waste avoidance, recycling, and infrastructure improvements. 

The objectives of the EU waste management policy, as set out in the Program, are : 

• To decouple the generation of waste from economic growth and achieve a significant 
overall reduction in the volumes of waste generated. 

• For wastes that are still generated, to achieve a situation where: 
• the wastes are non-hazardous or at least present only very low risks to the 

environment and our health, 
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• the majority of the wastes are either reintroduced into the economic cycle, especially 
by recycling, or are returned to the environment in a useful (e.g. composting) or 
harmless form, 

• the quantities of waste that still need to go to final disposal are reduced to an absolute 
minimum and are safely destroyed or disposed of, 

• waste is treated as closely as possible to where it is generated. 

The emphasis must be placed on prevention of waste generation which is for the EU 
policymakers one of the most challenging aspects of the waste management problem.  It 
requires the decoupling of waste generation from economic growth. 

As to the general strategy of waste prevention, focusing on quantity (volume), quality 
(properties which make the waste hazardous) and higher recycling, the objective is to 
significantly reduce: 

• the quantity of waste going to final disposal by about 20% by 2010 compared to 2000, 
• volume of hazardous waste generated by about 20% by 2010 compared to 2000. 

The sixth action program calls for adoption of seven new strategies in the priority areas of 
environmental protection.  One of these strategies, the thematic strategy on waste prevention 
and recovery, is currently being prepared. 

As to management of hazardous waste in the EU, it will be necessary to: 

• identify hazardous substances and encourage their substitution with less hazardous 
substances or alternative product designs, i.e. create a system in which the producer is 
made responsible for ensuring the wastes are collected, treated and recycled in ways that 
minimise the risks and impacts on the environment (closed loop). 

• Integrate waste prevention objectives and priorities into the EU Integrated Product 
Policy with the aim of identifying and implementing opportunities to reduce the content of 
hazardous substances in products, to extend product lifetimes, to make products easier 
to recycle and recondition, etc. 

• Encourage the use of economic instruments, for example, eco-taxes on resource- and 
waste-intensive products and processes. 

• make producers responsible for their products when they become wastes (where this 
is effective). 

• Influence consumer demand in favour of products and processes that give rise to less 
waste e.g. via green procurement policies, eco-labels, information campaigns, and other 
tools. 

• identify the most problematic and hazardous waste streams generated by different 
production sectors (e.g. mining, energy production, manufacturing, construction, 
agriculture, etc) and work in partnership with the sectors concerned to find ways of 
reducing and eliminating these waste streams. Solutions are likely to include such things 
as co-funding the research and development of cleaner, innovative process technologies 
and encouraging the spread of best technology and practice. 

The experience gained from the implementation of legislation suggests that there is a need to 
create a consistent policy at Community level to encourage recycling in general.  The aim is 
to recover and recycle wastes to levels that make sense i.e. to the point where there is still a 
net environmental benefit and it is economical and technically feasible. 

in addition to the study of waste management policies and trends in the EU as a whole, the 
waste management approaches in three selected EU countries (Austria, Denmark and 
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Slovenia) were also analyzed for the purposes of this Strategy.  The following conclusions, 
and lessons of high interest to Croatia, can be derived from this analysis: 

• Austria and Denmark are countries with a highly developed waste management sector, 
characterised by a high level of regulatory intervention and planning at all levels.  
Economic instruments are successfully applied in both countries.  The waste 
management sector in Slovenia is poorly developed but, due to the approximation 
process, the regulatory intervention has drastically increased. 

• Slovenia benefited from the approximation process by development of a more coherent 
and up-to-date legislation, and by the fact that an increased attention is being paid to 
strengthening of the institutional framework. It has access to significant EU financing for 
improvement of its waste management infrastructure. 

• The EU waste management legislation requirements are strict, but achievable, but only if 
sufficient time is set aside for implementation of waste management strategies, and if the 
legislation is supportive of the EU objectives throughout the implementation period; 

• It is not always necessary to divide competences with regard to municipal waste and 
production waste.  For instance, Denmark has entrusted individual districts with full 
responsibility for the management of all types of waste. 

• The tax on waste (or waste disposal fee in Austria) seems to be a highly efficient means 
for the supervision and direction of waste streams. The Danish example proves that such 
tax does not have to be high in the initial period. 

• The experience gained in all three countries shows that thermal treatment is important 
because it reduces the need to provide for waste disposal, while not hindering realisation 
of waste recovery objectives. On the other hand, the thermal treatment has two 
disadvantages: resistance among the population and unwillingness of politicians to 
support this process. 

• Austria and Slovenia have had problems with regard to accurate assessment of waste 
quantities and waste streams. Denmark has solved this problem through development of 
a waste management information system, which is today a highly reliable and useful 
planning tool, established and maintained at a relatively low cost.  

• While the candidate countries, and Slovenia was one of them until recently, have been 
focusing their attention on general waste management issues and on the most efficient 
ways to bring the situation under control, the EU member states are turning their eye 
towards management of specific types of waste. 

• The number of landfill sites in Austria and Denmark indicates that the number of such 
sites with permit remains relatively high, although both countries are characterized by a 
high level of regional centralisation and inter-municipal cooperation. 

The waste management indicators for the selected three EU countries and Croatia are 
presented in Tables 1.2 and 1.3. 

Table 1.2  Quantity of waste in three selected EU countries and Croatia (2000) 
 Austria Denmark1 Slovenia Croatia 

Population (mil.) 8.1 5.4 2 4.45 

Total quantity of waste (mil. tons) 48.6 13.0 8.4 12.6 

Total quantity of waste per capita (kg) 6000 2407 4200 2840 

Quantity of municipal waste (mi. t.) 3.1 3.1 0.8 1.2 

Total quantity of municipal waste per capita (kg) 383 574 400 270 
Source: Final report on the Framework National Strategy for Waste Management, with an 

emphasis on municipal waste (Carl Bro Consortium in the scope of the EU CARDS 
Program for Croatia, 2003) 

                                                 
1 The total quantity of waste for Denmark does not include all waste streams. 
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Table 1.3 Treatment and disposal of municipal waste in selected EU countries and in Croatia 

(2000) 
 Austria Denmark Slovenia2 Croatia 

Waste collected for recycling 34.3% 14% 10% 10% 

Waste collected for biological treatment 21.7% - 12% 1% 

Waste collected for incineration 14.7% 81% - - 

Waste collected and deposited on 
landfill sites 

28.5% 5% 73% 89% 

Source: Final report on the Framework National Strategy for Waste Management, with an 
emphasis on municipal waste (Carl Bro Consortium in the scope of the EU CARDS 
Program for Croatia, 2003) 

 
Table 1.4 Prices of thermal treatment and disposal of communal waste in some European 

countries and in Croatia (including taxes), 2003 
Country Cost of thermal 

treatment 
 Cost of disposal  

 kn/t €/t kn/t €/t 
Austria 750 - 1875 100 - 250 450 - 975 60 - 130 
Czech Republic 270 - 533 36 - 71 240 32 
Denmark 412 - 788 55 - 105 450 - 825 60 - 110 
Italy 525 - 675 70 - 90 675 - 825 90 - 110 
Hungary 338 45 75 - 150 10 - 20 
Netherlands 600 - 1125 80 - 150 825 - 975 110 - 130 
Germany 375 - 3000 50 - 400 112 - 1500 15 - 200 
Portugal 195 - 735 26 - 98 94 - 290 125 - 386 
Spain 255 - 443 34 - 59   
Sweden 225 - 450 30 - 60 375 - 750 50 - 100 
Switzerland 952 127 150 - 968 20 - 93 
Croatia - - 150 - 450 20 - 60 
City of Zagreb3 - - 450 60 
Source: Country Reports CEWEP Congress, Amsterdam, Sep. 2004. 

1.5  Waste management - vision and priorities 

The waste management has been defined in the Environmental Protection Strategy of the 
Republic of Croatia as an area of national priority. 

The vision or perception of waste management adopted by the Republic of Croatia is the so 
called zero waste concept aspiring toward an ideal situation.  To achieve this vision it would 
be necessary to close the circle consisting of the waste prevention, reductions in the quantity 
and harmfulness of waste, recycling and recovery (mechanical, biological, power-based), and 
use of inert residues.  To reach this objective, constant efforts must be made to educate and 
sensitize all target groups and to enable participation of citizens in the entire process: from 
the first concept to the realization and operation. 

                                                 
2 This classification is related to the total production/generation of waste.  It may be assumed that 

municipal waste streams do not greatly differ from waste distribution patterns in Croatia. 
3 The cost of disposal site improvement is included in the price given for the City of Zagreb. 
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To enable implementation of the Strategy, the following objectives have been set: 

• harmonize national legislation with the EU legislation and take measures to ensure its 
enforcement/implementation; 

• provide for proper education in the sphere of environment and waste management; 
• avoid generation of waste - reduce quantities and harmful properties of waste; 
• make greater use of fees charged for environmental impacts of waste generation; 
• allocate greater funding for waste management; 
• encourage separate collection of waste; 
• improve the existing landfill sites; 
• increase the quality and volume of data about the quantity of waste and waste streams; 
• build waste treatment facilities and installations; 
• increase the proportion of controlled collection and disposal of waste. 

2. CURRENT SITUATION 

2.1 Evaluation of situation - problems and obstacles 

The problems with waste management are quite pronounced in Croatia, and delays in finding 
solution for all types of waste, as witnessed in the past period, have resulted in the current 
situation which is highly critical in most local government units.  That is why an absolute 
priority is given to finding appropriate solutions to all waste management problems, 
particularly those relating to municipal waste and hazardous waste. 

Inappropriate waste management practices are harmful to all components of our 
environment.  They are detrimental to human health, while also negatively affecting natural 
landscape and, in general, all activities conducted in a region affected by such practices. 

The quantity of waste is increasing ant the infrastructure currently available for the 
management of such waste is insufficient.  The waste management system is not completely 
functional, which is inter alia due to partial and/or inadequate enforcement of prevailing 
regulations (non-respect and poor enforcement have been if fact identified as a significant 
problem).  The following difficulties have also been noted: 

• insufficient awareness of legal persons that they are accountable for the waste they 
generate; 

• inadequate education of general public and employees of companies in charge of waste 
management; 

• insufficient knowledge of waste management practices and trends currently applied in the 
EU; 

• the data gathering system has been set up, but the implementation is not satisfactory, 
• excessive number of unorganized, uncontrolled and environmentally dangerous landfill 

sites; 
• incomplete territorial definition of landfill locations, waste management centres, and other 

facilities and installation forming part of the waste management system; 
• inexistence of design documents and required permits, and unsolved property-rights 

relations for some of the existing and planned facilities and installations; 
• poor application of market-based principles and insufficient use of the "polluter pays" 

concept; 
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• difficulties encountered while putting in place regional associations and organizations, 
aimed at establishing a modern management system for municipal waste and other non-
hazardous waste. 

The awareness of general public about the need to avoid generation of waste, considered a 
priority in every modern waste management hierarchy, and to separately collect different 
sorts of waste, is less than adequate.  The incentives for the use of recycled products are 
insufficient and, in this respect, it would urgently be required to establish an appropriate 
system for separate collection of waste and for making use of specific types of waste already 
identified as being of commercial and environmental interest.   In addition to paper and glass, 
for which treatment plants have already been put in place, it would also be highly justified to 
improve current practices regarding collection of waste oil, used tyres, etc. as these materials 
can be used as a source of energy in cement plants and other installations, or can be treated 
and reused. 

The problem is especially acute in the sphere of hazardous waste management as disposal 
measures have not been put in place and, as a result, manufacturers and treatment plant 
operators often resort to storing such waste at their premises.  Other options that have 
increasingly been used are export and uncontrolled dumping, which is harmful to 
environment and human health.  No disposal site has so far been put in place for hazardous 
waste.  There is however a possibility of completing installation of facilities for thermal 
treatment of hazardous waste, but only if all legal preconditions for such treatment are met.  
A portion of production capacities where thermal treatment of waste is possible is not 
sufficiently used, and the only facility for the thermal treatment of hazardous waste (PUTO - 
Zagreb) has been closed since the summer of 2002. 

No attention has so far been paid in Croatia to the disposal of hazardous waste at the 
localities of high risk as defined by the competent national authority, which is why urgent 
activities must be conducted to improve situation at these localities (hazardous waste 
disposal is an activity of national concern and responsibility). 

Poor reliability of information relating to this field greatly hinders activities aimed at monitoring 
generation and disposal of hazardous waste.  Most capacities that are available for the 
treatment of hazardous waste, i.e. almost 80 percent, are used for the incineration of waste 
oil only.  Due to reduction of activity in the manufacturing sector, it can reasonably be 
assumed that the generation of hazardous waste in our country is stagnating.  At the same 
time, the quantity of hazardous waste that is exported from the country is at the rise, which is 
why it would be highly advisable to solve the problem through thermal treatment of such 
waste in Croatia. 

Hazardous medical waste is not disposed of in an appropriate manner.  Only some types of 
this waste are treated and, in addition, the problems relating to temporary storage of such 
waste have not as yet been solved. 

All types of waste, including the hazardous waste, are currently stored on almost all landfill 
sites in Croatia.  A special problem encountered during construction and improvement of 
landfill sites arises from a specific hydrogeological feature, known as the karst phenomenon, 
which is present on more than one half of the national territory.  Special protection measures 
must be put in place in such areas to protect underground zones and ground water.  In this 
respect, complex multiple layer systems, mainly composed of liners and drainage layers, are 
placed to protect the environment. 

The waste present in the sea, in ports, marinas, on fish farms, and the waste discharged 
from ships and fishing boats, is a very serious problem that endangers all forms of life in the 
sea and on sea bottom, unless waste water is treated in an appropriate way.  The waste 
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discharged from ships is estimated at 13,000 cubic meters per year of solid waste and 
24,000 cubic meters per year of oil-infested water and mud.  All this despite the fact that such 
waste should be collected in an organized way and disposed of on land, in compliance with 
the International Convention MAR POL 73/78, or Protocol No. V regulating disposal of waste 
in ports. 

An another significant problem Croatia is faced with in this area are the uncontrolled 
dumpsites.  According to available information, the number of such dumpsites is currently 
estimated at more than 3000. 

The funding allocated to waste management is lagging behind real needs in this area.  Thus 
the price of collection and disposal of waste does not reflect the price that would normally be 
charged for similar services so that the price currently charged can not cover the total cost of 
waste management activities.  Although the Environmental Protection and Energy Efficiency 
Fund has directed much of its 2004 income from special contributions towards improvement 
and remediation of existing landfill sites, the funding is still insufficient and can not cover the 
existing needs.  It should be noted that - other than this extrabudgetary Fund - the state 
budget does not have enough funding for waste management. 

The attitude of public towards waste is mostly negative and highly hostile to the construction 
of waste management facilities and installations, from recycling yards to disposal sites and 
thermal treatment plants.  The system has not been put in place to properly inform and 
educate general public, government administration officials, political bodies, and even 
persons conducting waste management activities, about this sensitive issue.  The public (all 
social groups) sees waste and waste management as a problem, but considers that it should 
be handled by someone else: state, its agencies, county-level bodies, economic operators, 
etc. 

Almost all social groups express readiness to act - except on declarative levels - only when 
they are directly threatened or have found an interest in solving the problem. 

That is why conflicts are quite common when issues relating to waste management and 
sustainable development are tackled.  This is mainly due to the fact that there are many 
groups and subjects with different and often conflicting interests (such as state institutions, 
local government units, economic operators, scientists, experts, associations, political 
parties, the media, general public or some of its segments, etc.). 

The conflicts usually arise when new locations are being defined for any kind of waste 
management facility or plant, and even when it becomes necessary to remedy an existing 
uncontrolled dumpsite.  The main cause of such conflicts is the insufficient knowledge and 
lack of information about waste issues, mistrust, insufficient participation of public in decision-
making processes, and the lack of a single and transparent way of defining compensation for 
reduced value of a real estate property. 

The problem is gradually being solved through activities of the Environmental Protection and 
Energy Efficiency Fund that have been conducted in the scope of the Program for the 
Remedy of Landfill Sites, as well as through activities of the Environmental Protection 
Agency (known by its Croatian acronym AZO) which is gradually establishing data bases in 
the field of waste management (accessible to the public through AZO internet pages) that are 
also of high significance for monitoring efficiency of the system of waste management at 
disposal sites (RH - Cadastre of Landfill Sites). 

In addition, the Ministry of Environmental Protection, Physical Planning and Construction, in 
concert with the Ministry of Sea, Tourism, Transport and Development, has been carrying 
various activities entitled "Development of economic instruments for sustainable 
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implementation of the Strategic Action Program (SAP) in order to develop and introduce 
economic instruments relating to the collection, transport, treatment and disposal of waste oil 
and oil-infested water from ships, or liquid waste generated through operation of various ship 
systems" in the scope of the "Strategic Action Program for Combating Pollution on the 
Mediterranean through Land-Based Activities (SAP MED)". 

2.2  Participants in waste management process 

Waste management issues are tackled at all administrative levels (national level, regional 
level, local level, and community level), in almost all segments of economy and production, in 
the sphere of consumption and in our daily lives, and hence involve a large number of 
participants. 

Participants in the waste management system and their respective tasks, as specified in 
applicable regulations, are presented in Figure 2.1. 
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A) ADMINISTRATIVE STRUCTURES 
 

National level 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Croatian Parliament 
- adoption of the Law on Waste and other relevant 

regulations; 
- adoption of the Waste Management Strategy. 
 

Parliamentary Committees 
- Provision of opinions about relevant laws and 

documents. 

Central National Administration Bodies 
in charge of: 
- industry, mining, energy; 
- sea, tourism, transport; 
- agriculture, forestry, water management; 
- environmental protection; 
- health care; 
- science, education; 
- finance; 
- administration; 
- justice; 
- European integrations. 
Participation in the elaboration of solutions regarding 
various waste management issues. 

Environmental Protection Agency (AZO) 
- accreditation of testing laboratories; 
- standardization of marks; 
- standardization of terms used in the field of waste 

management; 
- publication of appropriate standards. 

Ministry of Environmental Protection, Physical 
Planning and Construction (MZOPUG) 

- preparation of new legislation; 
- preparation of new standards; 
- Preparation of waste management strategies and 

waste management plans for the Republic of 
Croatia; 

- adoption of implementing regulations; 
- preparation of reports on environmental situation 

and production of environmental protection 
programs; 

- approval of projects/activities based on evaluation 
of environmental impacts; 

- issuance of waste management permits (except for 
inert landfill sites); 

- inspection and supervision activities relating to 
implementation of laws and subordinate acts; 

- hazardous waste management (implementation of 
measures); 

- supervision of AZO and Fund activities. 

Environmental Protection and Energy Efficiency 
Fund 

- collection of charges (charges for: motor vehicles, 
air pollution by sulphur and nitrogen oxides and by 
carbon dioxide, pollution to environment by 
hazardous and non-hazardous technological 
(industrial) waste, environment users); 

- project financing and definition of requirements for 
the allocation of funding (remedy of landfill sites, 
encouragement of waste prevention and reduction, 
waste treatment and use of valuable properties of 
waste, encouragement of cleaner production and 
prevention of emissions in the production process). 

Environmental Protection Agency (AZO) 
- preparation of waste management reports in the 

scope of reports on environmental situation; 
- development and coordination of an uniform 

information system for environmental protection 
(ISZO); 

- development of indicators for monitoring the 
situation in the field of waste, identification and 
determination of the priority set of indicators; 

- cooperation with the European environmental 
agency. 

Government of the Republic of Croatia 
- adoption of Waste Management Plans; 
- adoption of Ordinances; 
- determination of mandatory locations. 
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Regional level 
 

 
Local and community level 

 

 
B)  OTHER PARTICIPANTS 

 

 
 

 

 

 
2.3  Waste streams 

The movement of waste from the place where it was generated to the place of final disposal, 
i.e. the procedure involving collection, transport, use, treatment and final disposal, is known 
as the "waste stream". 

Waste streams depend on waste properties, on the place in which the waste is generated, 
and on obligations and responsibilities of subjects responsible for waste disposal.  According 
to its properties, the waste can be grouped into three categories: inert waste, non-
hazardous waste and hazardous waste.  According to its place of generation, the waste can 

County authorities / City of Zagreb 
- adoption of waste management plans; 
- definition of specific locations on development plans and delivery of permits for the non-hazardous and inert 

landfill sites; 
- creation of favourable preconditions and implementation of measures for the management of industrial 

waste, packaging waste, construction waste and other kinds of waste; 
- delivery of appropriate permits; 
- collection of information about waste (Cadastre of Environmental Emissions - KEO, etc.). 

Local authorities (districts and towns, including the City of Zagreb) 
- adoption of waste management plans and determination of specific locations in development plans; 
- implementation of municipal waste management measures; 
- collection and distribution of information. 

Producers and importers of products and waste 
- legal and physical persons that generate waste in the course of their activities (households, economy, 

public sector) participate in the waste management system at national, regional or local levels, depending 
on the way in which they are organized and on their level of organization, including also the level of 
knowledge, awareness and information they have access to; 

- adoption of waste management plans; 
- distribution of information to appropriate bodies. 

Waste management companies 
- collection and transport of waste, and administration of waste management facilities and installations; 
- distribution of information to appropriate bodies. 

Consultants, professional organizations and associations 
- conduct of activities aimed at making practical improvements, enhancing general awareness, providing 

information, and stimulating participation. 

Waste management companies 
- collection and transport of waste, and administration of waste management facilities and installations; 
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be either municipal waste or industrial waste.  According to obligations and responsibilities 
the waste is grouped into following categories: municipal waste for which districts and towns 
are responsible, industrial waste for which waste producers are responsible, packaging 
waste (paper substances, plastics, wood, metals, multi-layered materials, glass) for which 
waste producers and importers are responsible, and problematic substances (batteries, 
antifreezes, infective waste, filters, waste oils, cosmetics, poisons and similar waste on the 
packaging of which there is a label banning the user from throwing the product into the 
sewerage system or among household waste) for which waste producers and importers are 
responsible. 

The method currently used for the collection and evaluation of waste information is not 
sufficiently reliable for proper determination of waste quantities and waste streams.  The 
Environmental Protection Agency (AZO) was founded in 2002, and its task is to further 
develop the current environmental information system. 

Table 2.1  Estimate of annual quantity of waste 
 

Type of waste Quantity  
(in millions of 
tons per year) 

Municipal waste 1.2 
Construction and demolition waste 2.6 
Industrial and mining waste 1.6 
Agricultural and forestry waste 7.1 
Hazardous waste 0.1 
Separately collected waste 0.2 
Other waste 0.4 
Total 13.2 

The total quantity of waste generated in a year is estimated at about 13.2 million of tons, 
which in other words means that about 2.97 tons of waste is generated every year by each 
inhabitant. 

The information provided in this Strategy is based on the Ordinance on the categories, types 
and classification of waste (with the catalogue of waste and the list of hazardous waste), 
which has been harmonized with the European waste list. 
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Table 2.2  Catalogue of Waste - Waste Generating Activities 
 

No. Waste generating activities 
01 00 00 Waste resulting from exploration, mining and quarrying, and from physical and 

chemical treatment of minerals 
02 00 00 Waste from agriculture, horticulture, aquaculture, forestry, hunting and fishing, 

food preparation and processing 
03 00 00 Waste from wood processing and production of panels and furniture, pulp, paper 

and cardboard 
04 00 00 Waste from the leather, fur and textile industries 
05 00 00 Waste from petroleum refining, natural gas purification and pyrolytic treatment of 

coal 
06 00 00 Waste from inorganic chemical processes 
07 00 00 Waste from organic chemical processes 
08 00 00 Waste from the manufacture, formulation, supply and use of coatings (paints, 

varnishes and vitreous enamels), adhesives, sealants and printing inks 
09 00 00 Waste from the photographic industry 
10 00 00 Waste from thermal processes 
11 00 00 Waste from chemical surface treatment and protection of metals, and from non-

ferrous hydrometallurgy 
12 00 00 Waste from shaping and physicochemical surface treatment of metals and 

plastics 
13 00 00 Oil waste and liquid fuel waste (except for cooking oil and waste from groups 05, 

12 and 19) 
14 00 00 Waste from organic solvents, coolants and propellants (except for 07 00 00 and 

08 00 00) 
15 00 00 Waste packaging; absorbents, wiping and absorbing materials, filtering materials 

and protective clothing not otherwise specified 
16 00 00 Waste not otherwise specified in the list 
17 00 00 Construction and demolition waste (including waste from the excavation in 

polluted soil) 
18 00 00 Waste from human or animal health care and/or related research (except kitchen 

and restaurant waste not arising from immediate health care) 
19 00 00 Waste from waste treatment facilities and municipal effluents, and waste from 

preparation of drinking water for industrial use. 
20 00 00 Municipal waste (waste from households, waste from commercial and small 

trade establishments, and similar industrial and institutional waste), including 
separately collected fractions. 

The Waste Catalogue contains more than 800 types of waste, approximately half of which is 
hazardous.  The hazardous waste is present in all 20 categories of waste. 

2.3.1  Municipal waste 

Croatia has been burdened for many decades with the problem of municipal waste and its 
"management" which mainly consisted in dumping such waste on uncontrolled dumpsites.  
All this despite the fact that municipal waste is harmful to our health, spaces we live in, and 
environment in general.  The state of war that affected the country until the mid 1990s and 
the resulting economic hardships, only aggravated this problem. 

The total quantity of 1,172,534 tons of municipal waste was generated in Croatia in the year 
2000.  Out of this quantity, 928,438 tons were transported to landfill sites, while the remaining 
183,385 tons were not included in the organized waste collection system.  About 60,000 tons 
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of waste was gathered from population by separate collection of waste.  Out of this quantity, 
about 10,000 tons of waste was treated in compost plants. 

The total of about 34.5 million of cubic meters of waste was deposited until 2003 on 281 
disposal sites (60 of which are bigger sites), with 0.79 cubic meters or 191 kg of waste 
generated annually per inhabitant (65 uncontrolled dumpsites identified via questionnaire are 
also included in the total number of disposal sites).  As approximately 65 percent of 
population is covered by the organized collection of municipal waste, it is estimated that the 
realistic figure for annual waste generation is 270 kg per inhabitant. 

There are approximately 3000 uncontrolled dumpsites.  However, the number of these 
dumpsites is constantly changing as, while some are being remedied, the new ones are 
opened.  The inspection and supervision in this area is less than sufficient, fines applied are 
not adequate, and the level of education is inappropriate. 

The waste stream data confirm that the management of municipal waste is almost entirely 
limited to transport to disposal sites, as about ninety percent of municipal waste is disposed 
of in this manner.  On the other hand, only one percent of waste is composted. 

The weekly collection of municipal waste is more frequent in Croatia that in the EU, which 
increases the related costs.  Citizens are required to pay high price for the collection of 
household waste (the price is based on square metre of apartment space).  Thus, in Croatia 
an average annual price for waste collection per household (i.e. per apartment of 60 square 
meters) amounts to 246 kn, or 32 euro, which does not include the cost of waste disposal nor 
the remedy of disposal sites.  The price of municipal waste collection in Zagreb amounts to 
475 kn/t per household/year or to 64 €/t, which includes remedial activities for the Prudinec 
disposal site. 

The waste is collected separately in ten recycling yards (five of which are situated in Zagreb) 
using about 3500 containers for paper, 3000 containers for glass, 1100 containers for PET 
(polyethylene-tereftalate) and Al packaging, and about 400 containers for batteries.  The 
collection and partial reuse of electrical and electronical waste, old tyres, cars and car 
batteries (accumulators), is limited to Zagreb and some other towns in Croatia.  The total of 
about 50000 tons of municipal waste from households is recycled in Croatia, out of which the 
paper and cardboard account for 12500 tons, glass for 10000 tons, plastics for 1000 tons, 
household appliances and cars for 10000 tons, metals for 15000 tons, and tyres, textile and 
expanded polystyrene for 3500 tons. 

The separate collection of green waste and kitchen biowaste, and their biological treatment, 
is a significant part of the waste management system.  The separate collection of biowaste 
(compostable waste) is operated in Croatia only in the City of Zagreb, where it was initiated 
in 1995 as a pilot project covering two districts. 

The organic waste is treated by no more than two compost plants (open composting plants) 
with the capacity of about 35000 cubic meters of waste annually, and by a new compost 
plant for tunnel composting.  All of them are located in Zagreb. 

The municipal waste management on Croatian islands can be broadly classified as follows: 

• bigger islands with one or two disposal sites; 
• smaller islands without a local disposal site; 

• islands where waste is transported to the mainland by garbage trucks (or trucks come 
from the mainland to collect garbage and then return to the mainland), 
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• islands (very small ones) where garbage is collected locally in containers which are, 
once filled, transported by ferry to the mainland for final disposal. 

In the light of the above, the following conclusions can be made: 

• The quantity and composition of waste can not be defined with sufficient accuracy, which 
may result in an erroneous forecast of quantities and hence in difficulties regarding 
capacity planning. 

• For the time being, the disposal is the main option in the sphere of waste management, 
which is not in harmony with EU objectives. 

• The legislation is not sufficiently respected, and the utility charges and the price of waste 
collection and transport are not sufficient to cover costs (with some exceptions - Zagreb). 

• No efficient instruments have been put in place to encourage waste prevention or 
reduction in waste generation, and to rank these activities as a priority in the waste 
management hierarchy. 

• Uncontrolled dumpsites diminish the beauty of natural landscape, and are often 
responsible for the pollution of soil, water and air. 

• The awareness of general public and legal persons about waste management issues is 
insufficient. 

• Local and regional government units have not been sufficiently encouraged to form 
associations/partnerships on the regional, inter-municipal or inter-district levels 
(associations formed in north-eastern Croatia and eastern Slavonia may serve as role 
models in this respect). 

• In practice, the overlapping of responsibilities is frequent as to management of municipal 
and non-hazardous technological waste.  In fact, the municipal waste often contains 
hazardous waste which is the responsibility of the state, but the latter declines to 
participate in the costs. 

2.3.2  Construction and demolition waste 

The construction waste is generated during the manufacture of construction products or 
semi-products, as well as during construction, demolition and rehabilitation of buildings and 
other man-built facilities. 

The construction waste is composed of the following materials: excavation material, including 
the soil excavated at polluted/contaminated locations, accounts for 75 percent, construction 
and demolition debris accounts for 15-25%, while the asphalt, tar and concrete account for 5 
to 10 percent.  The ninety-five percent of this waste is the so called inert waste (fragments of 
ceramics, building demolition debris, plaster, gypsum, broken concrete, iron, steel, metals, 
wood, plastics, paper, etc.) which can sometimes be quite harmful (e.g. asphalt binders and 
waste containing asbestos fibres) so that special control and treatment may be needed. 

The asbestos is used in the manufacture of asbestos-cement boards, in the production of 
large diameter pipes, and for thermal insulation of pipelines and various types of equipment.  
According to EU regulations, products containing more than 0.1 percent of asbestos are 
considered cancerous.  In Croatia, the disposal of this type of waste has not been solved in 
an appropriate way. 

The construction waste quantities, properties and streams have not so far been monitored in 
a systematic manner (the exception are sporadic tests made in Zagreb area for the 
remediation of the Jakuševec-Prudinec landfill site).  Large quantities of wooden, paper and 
plastic waste, generated during construction, are most often burnt on the construction site.  
The quantity of construction waste generated in Croatia is estimated at about 1,000,000 
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tons/annually.  If we take into account the waste generated during construction of transport 
facilities and other big development projects, then the tailings generated during extraction of 
minerals, the waste from demolition of various facilities, and the waste resulting from military 
destructions, then the annual quantity of construction and demolition waste may be estimated 
at 2,600,000 tons/annually. 

Almost one half of the construction waste ends up on disposal sites destined for municipal 
waste, which increases by several times the price of remedial works, takes up a lot of space 
both in and outside of disposal sites, and increases the need for opening new deposits with 
natural mineral materials.  Although as much as 80 percent of construction waste can be 
reused, only 7 percent is actually recycled while 11 percent is separated as secondary raw 
materials. 

2.3.3  Industrial and mining waste 

This section concentrates on all types of industrial and mining waste other than waste from 
food industry and wood industry (Section 2.3.4). 

Table 2.5  Quantities of industrial and mining waste 
 
 Category Quantity (t/year) 

01, 05 Mining and oil waste 1,199,375 

06, 07 and 08 Chemical waste (organic, inorganic, etc.) 265,308 

10 Waste from thermal processes (thermal plant, iron works, etc.) 109,586 

Total 1,574,269 
Source: Central Bureau of Statistics, 2004 

The waste resulting from oil extraction is disposed of by filling it back into old oil boreholes 
that have been technical equipped to accommodate hazardous waste generated in the field 
of oil extraction.  As much as 119,590 tons of oil-mining waste is disposed of annually using 
the technology for re-introducing waste into deep boreholes. 

The non-hazardous chemical waste is mainly deposited on municipal landfill sites.  The 
waste from the Plomin Thermal Plant is disposed of at the Koromačno Cement Factory, while 
other non-hazardous waste generated through thermal processes is either deposited on 
municipal landfill sites or is used for terrain levelling. 

Some of the non-hazardous waste generated during surface treatment of metals and plastics 
is recycled, while the rest is deposited on municipal landfill sites. 

2.3.4  Agricultural and forestry/wood processing waste 

Due to its quantity, the waste generated in agriculture, forestry, food industry and wood-
processing industry takes a significant place in the total waste generated in Croatia. 

2.3.4.1  Agricultural waste 

The agricultural waste is generated in farming, livestock raising and in food-processing 
industry (key No. 02 in the Waste Catalogue).  Some of this waste is used in agriculture as 
litter and for similar purposes, some is left on ploughfields, and a negligible portion is used in 
energy production. 
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It is estimated that 2 million of tons of wheat remains, 2 million of tons of corn remains, and 1 
million of tons of other remains (fruits, vegetables, oil crops, etc.) are generated annually in 
farming and that the corresponding waste accounts for 1.5 million tons/year. 

In livestock raising, considerable remains are generated in form of excrements (cattle dung 
and urine) which, together with litter, form the manure (Table 2.6). 

Table 2.6  Quantity of livestock and excrements in Croatia (2003) 
 

Livestock Quantity (in millions) Quantity of excrements4 (in 
millions of tons/year) 

Cattle 0.444 6.2 
Pigs 1.347 2.0 
Sheep 0.587 0.5 
Poultry 11.778 0.5 
TOTAL: 14.156 9.2 

About 9.2 millions of tons of livestock excrements (89% from cattle and pigs) was generated 
in 2003 in Croatia.  It is estimated that one half of this quantity is used as manure in 
agriculture, a negligible quantity is used in the production of energy (in form of biogas), and 
the waste is estimated at about 4.6 millions of tons annually. 

The annual output of the Croatia's food industry is estimated at about 2 millions of tons, while 
the quantity of waste generated annually in this industry amount to about 0.3 millions of tons.  
A portion of this waste is used in the production of cattle feed. 

The total quantity of waste generated in agriculture is estimated as follows (in millions of 
tons per year): 
 
- farming 1.5 
- livestock raising (5 to 10 percent of dry matter) 4.6 
- food industry 0.3 
Total : 6.4 

2.3.4.2  Forestry-wood processing waste 

The forestry - wood processing waste is generated in forestry and in the wood-processing 
industry. 

The forestry waste, generated during exploitation and maintenance of forests, is actually 
made of branches of less than 7 cm in diameter and tree leaves.  This waste remains in 
forests as basic substance for the production of forest soil, and hence it mostly can not be 
considered as waste in the sense of the Law on Waste.  The same applies to remains from 
burnt forest areas (Section 02 of the European Waste List). 

 Basic characteristics of plant mass in Croatian forests for year 2000 (mil. m3/year):  
 
- wood stock      324,0 
- annual growth, approx. 3% of the stock      9,6 
- tree felling, approx. 1.6% of the stock      5,3 of which 

o technical and industrial wood       3,0 
o heating wood         0,6 
o forestry waste         1,7 

                                                 
4 Dry matter content varies from 5 to 10 percent. 
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An estimated amount of forestry waste is 0,4 mil. t/year. 

The wood waste is generated in the wood-processing industry in the manufacture of panels 
and furniture, paper and cardboard (section 03 of the European Waste List). 

The annual quantity of wood waste is estimated at about 300,000 tons.  Some of this waste 
is deposited on landfill sites and garbage dumps, and some is used for the generation of 
energy in wood-processing industry. 

The total quantity o forestry/wood processing waste may be estimated as follows: 

- forestry waste 0.4 
- wood waste 0.3 
Total: 0.7 

A smaller quantity of this waste is used for the generation of energy in wood-processing 
industry, and the rest is left in forests to moulder or is deposited on landfill sites. 

Summarized presentation of the quantities of agricultural and forestry/wood-processing 
waste (in millions of tons per year): 

- agricultural waste 6.4 
- forestry/wood waste 0.7 
Overall total: 7.1 

The total quantity of agricultural and forestry-wood waste, regarded as a part of an integrated 
waste management system, is estimated at about 7.1 millions of tons per year. 

2.3.5  Hazardous waste 

Croatia lacks both basic and complementary infrastructure for the disposal of hazardous 
waste and it does not have the complete data on mass balance and waste streams.  In 
addition, locations (sites) for the construction of hazardous waste management facilities and 
hazardous waste management centres have not as yet been defined in development plans of 
individual counties and in the corresponding plan for the City of Zagreb. 

No hazardous landfill site has as yet been built, and only about ten percent of the total 
quantity of hazardous waste is disposed of regularly and in an appropriate manner.  Some 
hazardous waste is exported, and some is deposited in an uncontrolled way. 

The following facilities are sometimes used for the treatment of hazardous waste: 

• power plants with more than 3 MW in capacity (plants for solvents, sludge, oils, etc.); 
• heat generating facilities used in the scope of big industrial plants; 
• plants for the thermal treatment of waste operating as a segment of industrial processes 

in a bigger system (Sisak, Zagreb, Zabok, Rijeka); 
• deep boreholes that are exclusively used for the disposal of waste generated through 

petroleum extraction. 

The Sisak based hazardous & packaging waste thermal-treatment plant, with the annual 
capacity of 2000 tons, is mainly used for the treatment of pesticides and similar products.  
The PUTO waste plant in Zagreb, with the annual capacity of 10000 tons, was used for 
thermal treatment of hazardous organic waste but has been out of operation since 2002.  
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There is also an unfinished facility in Sisak, with the annual capacity of 15000 tons, which is 
to operate in the scope of the oil refinery. 

In addition to the so called "nimby effect" (not-in-my-back-yard effect), the problem lies in the 
fact that no financial incentives have been put in place for the construction of necessary 
facilities, the hazardous waste is neither classified not collected separately, and waste 
streams are not tracked from the place of waste generation to the place of final disposal.  
The education in this area is also scarce and, in this respect, an appropriate state support, 
based on a separate program, is needed. 

The quantities of hazardous waste produced, collected and treated in 2003 are presented by 
category in Table 2.7 (these data are based on information provided by the Environmental 
Protection Agency AZO - Interim report - Cadastre of Environmental Emissions, KEO). 

Table 2.7  Quantities of hazardous waste in 2003, by category 
 
Category Waste generating activity KEO 

2003 
generated 

KEO 
2003 

collected 

KEO 
2003 

treated
01 00 00 Waste resulting from exploration, mining and 

quarrying, and from physical and chemical 
treatment of minerals 

0 0 0 

02 00 00 Waste from agriculture, horticulture, 
aquaculture, forestry, hunting and fishing, food 
preparation and processing 

1891 7 1

03 00 00 Waste from wood processing and production of 
panels and furniture, pulp, paper and cardboard 

2705 1633 0

04 00 00 Waste from the leather, fur and textile industries 1078 0 0
05 00 00 Waste from petroleum refining, natural gas 

purification and pyrolytic treatment of coal 
5020 1769 373

06 00 00 Waste from inorganic chemical processes 1230 151 143
07 00 00 Waste from organic chemical processes 4300 748 154
08 00 00 Waste from the manufacture, formulation, 

supply and use of coatings (paints, varnishes 
and vitreous enamels), adhesives, sealants and 
printing inks 

3213 825 12

09 00 00 Waste from the photographic industry 69 34 36
10 00 00 Waste from thermal processes 4809 37 600
11 00 00 Waste from chemical surface treatment and 

protection of metals, and from non-ferrous 
hydrometallurgy 

326 81 0

12 00 00 Waste from shaping and physicochemical 
surface treatment of metals and plastics 

2552 558 259

13 00 00 Oil waste and liquid fuel waste (except for 
cooking oil and waste from groups 05, 12 and 
19) 

51276 4850 3596

14 00 00 Waste from organic solvents, coolants and 
propellants (except for 07 00 00 and 08 00 00) 

81 78 14

15 00 00 Waste packaging; absorbents, wiping and 
absorbing materials, filtering materials and 
protective clothing not otherwise specified 

0 0 0

16 00 00 Waste not otherwise specified in the list 1940 10707 1219
17 00 00 Construction and demolition waste (including 

waste from the excavation in polluted soil) 
33 0 0
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18 00 00 Waste from human or animal health care and/or 
related research (except kitchen and restaurant 
waste not arising from immediate health care) 

4054 17096 1199

19 00 00 Waste from waste treatment facilities and 
municipal effluents, and waste from preparation 
of drinking water for industrial use. 

1524 121 54

20 00 00 Municipal waste (waste from households, waste 
from commercial and small trade 
establishments, and similar industrial and 
institutional waste), including separately 
collected fractions. 

12 8 3

TOTAL(t)  86,113 38,703 7634
Source: AZO, Interim report - Cadastre of Environmental Emissions (KEO), 2003, February 

2005. 

2.3.6  Packaging waste 

The quantity of packaging waste has been continuously increasing in the course of 1990s 
and in subsequent period, which is mainly due to a rise in non-returnable packaging, mainly 
plastic PET packaging and tin cans. 

In the late 1990s the total annual quantity of packaging waste amounted to 320,000 tons, or 
to about 72 kg per capita, which in other words means that this waste occupies an additional 
2.4 hectares of land every year.  According to a survey made by the Zagreb-based Faculty of 
Mechanical Engineering and Naval Architecture, the weight percentage of packaging in the 
municipal waste amounts to about 25 percent, while the volume percentage is much higher 
and amounts to 50 percent. 

The way in which compensation has to be paid for the disposal of packaging waste is defined 
in the Byelaw on Packaging and Packaging Waste (Official Gazette No. 97/05 and 115/05).  
It should be noted that this matter was not regulated prior to this Byelaw. 

It is specified in the EU Packaging and Packaging Waste Directive that Member States must 
organize a system for the collection and recycling of packaging waste, and that every 
Member State is free to adopt the collection method it deems most appropriate. 

The Byelaw on Packaging and Packaging Waste provides a legal basis and a system for the 
separate collection of packaging waste by type of packaging, and for the recovery (recycling) 
and disposal of packaging waste, which will be financed from the fee the waste producers 
and importers will be charged for the products they are offering to the market. 

The production of packaging with import, from which the export is deducted, amounts to 
256,668 tons (2003).  The quantity of 198,964 tons was treated (source: Environmental 
Protection Agency (AZO): Interim report - Cadastre of Environmental Emissions (KEO) 2003, 
March 2005). 

About 110,000 tons of paper and cardboard waste and about 14,000 tons of glass waste 
were separately collected and recycled in 2003.  Current needs for used paper amount to 
about 320,000 tons, and for glass to about 93,000 tons, so that we have to import the 
difference. 

2.3.7  End-of-life vehicles 

Approximately 1,200,000 of passenger cars, 128,000 of trucks, 10,000 of buses and 10,000 
of vans, or the total of about 1,348,000 of vehicles, were registered in 2002 in Croatia.  The 
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number of vehicles is on the rise, so that in 2004 the number of newly registered vehicles 
exceeded the one hundred thousand figure, with new vehicles accounting for three-quarters 
and the used vehicles for one-quarter of this figure. 

The average age of vehicles is currently in excess of 11 years.  The new and much stricter 
Byelaw of Technical Inspection of Vehicles (in force since October 1, 2004) could eliminate 
as many as 100,000 vehicles that are not worth repairing. 

It is estimated that vehicle waste, accounting for 66,000 tons annually, participates with as 
much as 75 percent in the total metal waste.  According to some estimates, about 800,000 of 
old vehicles will have to be disposed of over the next decade. 

There is currently in Croatia only one facility of stationary type for the recycling of metal 
waste, household appliances and vehicles.  There are however several mobile facilities for 
this type of recycling. 

2.3.8  Waste tyres 

19,750 tons of new tyres were imported in 2004, and the quantity of waste tyres in 2005 is 
estimated at 50,000 tons. 

Waste tyres are included in the European Waste List category 16 00 00. 

Waste tyres are: 

- deposited on municipal landfill sites, 
- dumped on uncontrolled dumpsites, i.e. into the natural environment, 
- thermally treated in cement plants, 
- burnt in open spaces. 

Because of such actions, the tyre disposal has become a veritable problem.  If they are 
dumped on disposal sites they take up a lot of room and are a favoured habitat for rodents.  
In addition they present a considerable fire hazard.  Many districts have banned such 
disposal and, as a result, tyres are dumped on numerous uncontrolled dumpsites, along the 
roads, in the woods, and elsewhere. 

A new facility for incineration of old tyres was opened in early 1999 in the rotary furnace of 
the Koromačno Cement Plant, with the capacity of more than 20 tons/day (or about 7,000 
tons annually).  However, such quantities are in reality not incinerated principally due to 
difficulties in the organization of tyre collection (the total of 8,000 tons of tyres were thermally 
treated by the autumn of 2001, and the resulting ashes are added to clinker, i.e. to cement).  
The construction of similar facilities in Našice and Split is under way. 

The facilities for the mechanical treatment of waste tyres (i.e. for waste tyre recycling) are 
now under construction. 

2.3.9  Electric and electronic waste (e-waste) 

The e-waste ranks among the fastest growing types of waste.  It is composed of old 
household appliances (television sets, video recorders, refrigerators, etc.), computers, 
telephones, mobile phones, tape recorders, etc.  Most e-waste items are ranked as 
hazardous because of dangerous components they contain. 
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The electronic waste is also disposed of as municipal waste and industrial waste, and the 
cost of its recovery is extremely high.  Some valuable materials can however be mentioned: 
Cu, Al, Ag, Au. 

The first pilot project aimed at separate collection and recovery of electronic waste from 
households was initiated by the City of Zagreb in late 1998. 

EU states generate about 14 kg of e-waste per capita annually, and they are expected to 
collect from households at least 4 kg per capita by the end of 2006. 

It is estimated that Croatia generates 30,000 to 45,000 tons of e-waste per year, or 6.67 to 
10,11 kg/per capita, and that these quantities are increasing by 10 percent annually.  More 
than 100,000 computers were sold in 2003 alone and, as computers become obsolete after 
three to four years of use, it is clear that the waste generated in this way is a rapidly growing 
problem. 

This waste is most often transported from recycling yards or collection points (where it is 
deposited in the scope of bulky waste collection campaigns or during regular collection of 
municipal waste) to landfill sites.  Nevertheless, a growing number of companies is nowadays 
concerned about such waste and, in this respect, they collect the waste and provide for its 
storage. 

According to the research project entitled "Modular system for the recycling of secondary raw 
materials" (as prepared in 2003 for the Ministry of Science and Technology by the Faculty of 
Mechanical Engineering and Naval Architecture in Zagreb and Slavonski Brod), the total 
potential quantity of e-waste from households, industry, medicine, administration and food 
catering sector in the Republic of Croatia is estimated at 373,564 tons. 

An integrated system of recovery must be developed to provide for a more sustainable 
management of e-waste.  The following major hindrances stand in the way of such 
development: 

• insufficient legislation and inadequate supervision of e-waste streams; 
• unsupervised import of electronic goods and appliances (poor quality results in more 

waste); 
• market for the purchase of reusable e-waste elements has not been developed; 
• the e-waste compensation process is not incorporated in the sale of new electronic 

equipment; 
• disposal fees are not charged. 

2.3.10  Municipal sludge 

A slightly more than forty percent of Croatia's population was connected to public drainage 
systems in 2004.  In the same year, 76 percent of population was connected to the water 
supply network, but with great differences among individual counties (31 percent in the 
Bjelovar - Bilogora County, 95 percent in the Istrian County, and 96 percent in the City of 
Zagreb). 

According to information published in the Statistical Yearbook of the Republic of Croatia, the 
total of about 256 millions of cubic meter of sewage was generated in the public sewerage 
system in 2003.  Out of this quantity, 171 millions of cubic meters of sewage were left 
untreated and were discharged into watercourses and the sea, while 84.3 millions of cubic 
meters of sewage were submitted to various forms of treatment (i.e., 74.7 mil. m3 were 
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submitted to mechanical treatment, 2.0 mil. m3 to biological treatment, and 7.6 millions to a 
combined treatment). 

Only 33 percent of sewage is currently treated, mostly by mechanical purification (first level).  
About 8,000 tons of sludge is separated annually in the course of sewage purification.  Some 
of this sludge is used in agriculture, some is discharged into the sea, and some is deposited 
on landfill sites. 

The construction of new municipal sewage purification plants should enable Croatia to catch 
up with the EU states where in many cases more than 90 percent of population is connected 
to public drainage systems, and the similar rate is valid for the purification of effluent waters.  
This will however result in the generation of new quantities of sludge which will have to be 
disposed of in an appropriate manner. 

2.3.11  Animal waste 

The way in which animal waste is to be treated is specified in Articles 32 to 35 of the Law on 
Veterinary Medicine (Official Gazette Nos. 70/97, 105/01 and 172/03), and in the Byelaw 
specifying the way in which animal carcasses and waste of animal origin is to be treated and 
destroyed (Official Gazette No. 24/03). 

The treatment of animal waste in accordance with veterinary medicine principles, and with 
principles relating to veterinary protection of natural environment, implies reception, collection 
and classification according to the level (category) of risk, temporary storage of waste in 
collection depots equipped with refrigeration devices, dissection of dead animals (cause of 
death determination), and thermal treatment. 

The animal waste is generated in slaughterhouses, in facilities for the treatment of meat, fish, 
eggs, milk, intestines, in cold storage plants, warehouses, hatcheries, in markets, butcher 
shops, fish markets, catering establishments and other public facilities where food is served, 
in facilities for the raising and keeping of animals, zoological gardens, hunting grounds and 
facilities, port terminals, border crossings, in the transport of animals and products, and in 
other places where animals are kept and raised, and where foodstuffs of animal origin are 
prepared. 

The waste of animal origin (by-products of the treatment and processing in slaughterhouses)  
is generated in the following facilities: 226 slaughterhouses for hoofed animals, 77 poultry 
slaughterhouses, 611 meat processing facilities, 315 cooling and freezing facilities for meat 
and meat products, 38 freshwater fishponds, 33 mariculture facilities for sea fish farming, 75 
shellfish farms, 41 fish processing facilities, 67 caught-fish reception ports, 11 shellfish 
distribution centres, 3 snail breeding farms, 31 cold-storage plants for fish and fish product 
cooling and freezing, 57 dairies, 44 commercial egg farms, 1 egg processing plant, 26 
hatcheries, and a certain number of other facilities where animal waste is generated. 

In addition to the above mentioned places where the waste of animal origin is "produced", 
there is also a significant number of agricultural households where various types of domestic 
animals are kept and raised, and a great number of markets, meat shops, fish markets, 
border and other terminals where live animals and products of animal origin are sold. 

From the estimated total quantity of animal waste generated in 2004, amounting to 120,736 
tons, the 78,561 tons were thermally treated in the following facilities: 

• 53,317 tons of all types of animal waste, in Agroproteinka, 
• 7,000 tons of hoofed animal waste from the PIK Vrbovec slaughterhouse, in the same 

facility, 
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• 9,375 tons from the poultry slaughterhouse, in KOKA dd - Varaždin, 
• 7,220 tons only from poultry slaughterhouse, in PURIS dd – Pazin, 
• 353 tons from poultry slaughterhouse, in PIPO-PERUTNINA PTUJ – Čakovec, 
• 1,296 tons, in thermal processing facilities for fish processing. 

Because of the lack of responsibility and inconsistent respect of applicable regulations, the 
remaining 42,175 tons of animal waste are discarded in natural environment or are deposited 
on disposal sites for municipal waste, where they are the source of contamination and 
pollution of water, soil and air. 

Pursuant to provisions contained in Article 35 of the Law on Veterinary Medicine (Official 
Gazette Nos. 70/97, 105/01 and 172/03), the tasks of utilization or thermal treatment and 
harmless removal of corpses and animal waste are performed via concessions granted 
through public bidding which is announced, based on the proposal of the Ministry of 
Agriculture, Forestry and Water Management, by the Government of the Republic of Croatia. 

There is only one rendering plant of open type in the Republic of Croatia (Agroproteinka - 
Sesvetski Kraljevec) and its capacity amounts to 75,000 tons.  In addition to this plant, there 
are four smaller rendering plants of closed type that are used for registered facilities, and two 
county-level facilities for the collection of animal waste, one in Rijeka and the other in Pula. 

The mentioned rendering plant of open type can not meet the current market demand. 

According to estimate made by the Ministry of Agriculture, Forestry and Water Management, 
Croatia currently lacks at least three facilities of open type for the thermal treatment of animal 
waste.  Such facilities should be fully compliant with the corresponding EU requirements, 
especially as to the possibility of thermal treatment of waste classified in various risk 
categories. 

In addition to the above mentioned facilities, several collection facilities with the so-called 
temperature regimen must be built to enable full disposal of animal waste, in compliance with 
pertaining regulations.  Each of these facilities would be able to cover the needs of one or 
several counties. 

Furthermore, the construction of one regional collection facility for the cooling and temporary 
storage of classified waste is also planned in Biljane Gornje, in Zadar County. 

2.3.12  Waste oils 

The quantity of about 51,000 tons of waste oils (categories I and II), oiled plastic packaging, 
filters and emulsions was generated in Croatia in 2003. 

A smaller portion of these waste oils is disposed of by thermal treatment (co-incineration with 
fossil fuels) in the facilities of mineral oil manufacturers (INA d.d.), in HEP thermal plants, in 
the Koromačno Cement Factory, and in some industrial thermal plants and boiler houses, 
with thermal capacity of more than 3 MWt. 

The approval of competent ministry must be obtained for co-incineration of waste oils with 
fossil fuels.  Such approval has been granted to a restricted number of companies, i.e. to six 
HEP thermal plants (TE Sisak, TE-TO Zagreb, EL-TO Zagreb, TE Rijeka, TE-TO Osijek and 
TE Plomin), to the Koromačno Cement Factory, and to some other companies. 

The average quantity of 350 tons/year of mineral oils (transformer, turbine, hydraulic, 
compressor, cable and motor oils), mostly from HEP plants, was incinerated in thermal plants 
in the period from 1996 to 2001. 
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There is also one facility, situated in Grubišno Polje, for the collection and recycling of oiled 
water, packaging and filters, and its capacity is 200 l/h. 

2.3.13  Waste batteries and accumulators 

Most waste batteries and accumulators are classified as hazardous waste (Waste Catalogue 
key number 16 06, from 01 to 03 and 06). 

Approximately 840 tons of waste batteries and accumulators are generated in Croatia every 
year (Environmental Protection Agency (AZO), Interim report - Cadastre of Environmental 
Emissions (KEO), 2003). 

The practice of separate collection of waste batteries and accumulators was initiated in 
Croatia in the 1990s and is currently implemented, albeit to a limited extent, in major towns 
(Zagreb, Osijek, Rijeka, etc.) by means of containers and recycling yards. 

Waste batteries from watches, mobile phones, and a variety of other electronic equipment 
and devices, are collected in standard-size red containers that are placed mostly in shopping 
malls and greater shops, and in recycling yards.  For instance, 9 tons of waste batteries were 
separately collected in Zagreb in 2003.  About ten tons are collected in Osijek, more than 80 
percent through containers. 

It is estimated that approximately 30 tons of waste batteries are separately collected every 
year, which accounts for only 3 percent of the estimated total quantity of batteries (which is 
about 1000 tons annually). 

Separately collected batteries are stored and partly exported. 

Waste accumulators from various road vehicles, train locomotives, vessels, airplanes, 
agricultural and construction machinery, standby electrical power sources in big power 
supply systems, industrial and telecommunications devices, etc., are mostly collected 
through recycling yards.  For instance, 83 tons of waste accumulators were collected in this 
way in 2003 in the City of Zagreb. 

It is estimated that about 10,000 tons of accumulators are imported in Croatia every year and 
that about 6000 tons of them are separately collected and exported, which accounts for only 
about one third of the estimated total quantity of waste accumulators (about 20,000 
t/annually). 

2.3.14  Persistent organic pollutants 

Persistent organic pollutants are highly toxic compounds resistant to disintegration, insoluble 
in water, but highly soluble in oils, and are hence accumulated in oily tissues of living 
organisms.  These are mostly organochlorine compounds encountered in natural 
environment in very small concentrations but may be, however, transported by air and water 
over great distances.  Because of the danger such persistent organic pollutants pose to the 
environment, the UN Stockholm convention (in force as of February 17, 2004) introduced the 
obligation of systematic monitoring and supervision of the production, use and emission of 
persistent organic pollutants into the environment, with an immediate stop of their production, 
and with gradual stop of their use and reduction of emissions. 

Main categories of persistent organic pollutants are: 

• polychlorinated biphenyls, 
• dioxins and furans, 
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• pesticides (dichlorodiphenyldichloroethane, aldrin, dieldrin, chlordane, lindane, etc.). 
Table 2.8  Inventory of persistent organic pollutants in Croatia 

 
Persistent 

organic 
pollutants 

Quantities Sources Requirements 

Polychlorinated 
biphenyls 

about 23,000 of electrical 
condensers weighing 660 t, 
and 300 of transformers 
weighing 730 t. 

HEP, industry, etc. stop their use in equipment by 
2025; safely dispose of 
polychlorinated biphenyls by 
2028 at the latest 

Dioxins/furans air 115.7 g TEQ/y5 
waste 49.5 g TEQ/y 
soil 1.7 g TEQ/y 
products 0.8 g TEQ/y 
water 0.002 g TEQ/y 

production of electricity and 
thermal energy, production 
of iron and non-ferrous 
metals, thermal processing 
plants, etc. 

introduce BAT5 for new 
sources and BEP5 for new and 
existing sources by 2008 at the 
latest 

Pesticides not available agriculture, forestry, etc. dichlorodiphenyldichloroethane 
should be used only 
exceptionally for the control of 
malaria 

Source: 8th Waste Management Symposium, Zagreb 2004, p. 565 

2.3.15  Medical waste 

Two groups of waste are generated during provision of health care services: 

• inert medical waste (the composition and appearance of which is similar municipal 
waste), and 

• hazardous medical waste. 

The inert medical waste accounts for about 86 percent of the total medical waste, and 
consists of the usual waste, paper and cardboard packaging, glass, and food remains.  The 
hazardous medical waste accounts for the remaining 14 percent of the total medical waste, 
and consists of the following groups of waste: 

• infectious waste 80 % 
• sharp objects 8 % 
• pathological waste 5 % 
• pharmaceutical waste 3 % 
• chemical waste 2 % 
• cytostatics 2 % 

The composition of hazardous medical waste coincides with average values contained in 
literature and with foreign experience relating to this field.  As waste generators, health care 
establishments are required to dispose of such waste in an environment-friendly manner. 

According to the survey made by the Ministry of Health and Social welfare in 2003 in the 
scope of preparatory work for finding a comprehensive solution to the problem of establishing 
an organized and systematic management of waste in medical profession, the total quantity 
of medical waste amounts to (in tons per year): 

• inert medical waste 16,788 
• hazardous medical waste 2,733 

Total: 19,521 

                                                 
5 BAT - Best available technology; BEP - Best environmental practice; TEQ - Toxic equivalent. 
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The survey is based on information gathered from 77 health care establishments owned by 
the state and counties, 73 privately-owned health care establishments, institutes for public 
health and health care centres. 

In the part of the survey relating to problems encountered during medical waste handling 
activities, the interviewed establishments placed a strong emphasis on: 

• separation of hazardous waste from municipal waste, 
• sensitization of people to the waste separation issue, 
• waste sorting and packing; keeping records of such activities, 
• transport of waste, 
• high cost for recovery of all types of waste, 
• storage of chemical waste, pharmaceutical waste and cytostatic residues; disposal of 

packaging in which chemicals and infectious solutions are kept; disposal of substances 
collected in aspirators, 

• problem of ash residues remaining after incineration in the incinerator owned by the 
establishment, 

• close-down of the Zagreb based PUTO plant (August 1, 2002); according to opinion 
expressed by several health establishments this caused some problems relating to final 
disposal of pharmaceutical and chemical waste as the number of companies for the final 
disposal of this waste is insufficient, 

• insufficient information about companies that are competent for proper disposal of all 
kinds of waste generated in medical establishments. 

Table 2.9  Total estimated quantity of hazardous medical waste (in tons per year) 
 

County Hazardous waste 
(t/year) 

County Hazardous 
waste(t/year) 

Bjelovarsko-bilogorska  66,23 Požeško-slavonska  55,29 
Brodsko-posavska  121,01 Primorsko-goranska 104,58 
Dubrovačko-neretvanska  90,55 Sisačko-moslavačka  88,73 
City of Zagreb  1.038,43 Splitsko-dalmatinska 148,80 
Istarska     125,53 Šibensko-kninska 63,02 
Karlovačka   125,53 Varaždinska 112,70 
Koprivničko-križevačka   74,50 Virovitičko-podravska  63,31 
Krapinsko-zagorska   83,80 Vukovarsko-srijemska 54,15 
Ličko-senjska    28,88 Zadarska  98,85 
Međimurska    52,93 Zagrebačka 65,41 
Osječko-baranjska   70,89 TOTAL 2.732,53 

Source: Study entitled: Medical Waste Disposal, Study of an optimum disposal of waste 
generated by health establishments in the Republic of Croatia, with presentation of 
the most favourable technological solution (ENERKON, APO, Zagreb Clinical 
Hospital (KBC Zagreb), in consultation with the World Health Organisation, Zagreb, 
2003) 

It was established during the above mentioned survey that the following quantities of 
hazardous medical waste are stored in health care establishments: 

• pharmaceutical waste 3,900 kg 
• infectious waste 2,500 kg 
• cytostatics with packaging 1,250 kg 
• chemical waste 1,400 kg 
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It was also established that only 10 percent of health care establishments dispose of their 
waste in full accordance with the mentioned Guidelines, while 60 to 70 percent of the 
establishments classify their waste and have a secondary storage space for hazardous 
waste. 

Table 2.10  Generation and disposal of hazardous medical waste 
 

Hazardous medical waste Disposal method 
Pathological 

(18 01 02) 
Infectious 
(18 01 03) 

Sharps 
(18 01 01) 

Pharmaceutical 
(18 01 05) 

Cytostatics 
(18 01 05) 

Chemical 
(18 01 05) 

Processed by the 
establishment 

71.80 8,816.34 494.34 50.75 357.25 954.00 

Processed by 
competent company 

757.65 15,062.75 1,816.70 538.50 154.00 649.40 

 Source: Ministry of Health and Social Welfare 

The pathological waste is disposed of in hospitals and in the crematorium, while the chemical 
waste is not treated in an appropriate way, i.e. most of it is dumped into the sewerage 
system.  Hospitals have eleven plants for the thermal treatment of medical waste. 

In addition to medical waste generated in health care establishments, this waste can also be 
generated in households (old medications), in pharmaceutical industry, and in research 
establishments. 

2.4  Waste management procedures 

The management of waste is a highly complex activity that exerts a considerable influence 
on all braches of economy, manufacture and consumption.  It contains a wide array of 
procedures and technologies, the majority of which are implemented in various forms in the 
Republic of Croatia. 

The following major procedures are used in Croatia in the scope of an integrated 
management of waste based on the hierarchical concept of "Avoidance - Use (Recovery) - 
Disposal (AUD)",: 

• Avoidance of waste generation and reduction of harmful effects: 

• education and training, 
• cleaner production and products, 
• Croatian Waste Exchange, 
• waste charges have been introduced, 
• mandatory preparation of waste management plans. 

• Collection and transport of waste 

• Treatment - recovery of waste 

• separate collection, 
• recycling and recovery, 
• mechanical treatment, 
• biological treatment, 
• thermal treatment, 
• physicochemical treatment, 
•Final disposal of remaining waste. 
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2.4.1  Avoidance of waste and reduction of harmful effects 

Although the avoidance of waste and reduction of its harmful effects should be ranked first on 
the waste management hierarchy, the responsiveness of producers and importers of waste 
to this issue is still at a very low level. 

Out of a number of procedures currently available for waste avoidance, the following ones 
are applied in Croatia: cleaner production, waste exchange at the Croatian Waste Exchange, 
promotion and education, production of waste management plans, waste charges. 

The cleaner production procedures have been used for several years now, mainly thanks to 
activities of the Croatian Centre for Cleaner Production, and the support given by appropriate 
organizations form several European countries (Czech Republic, Norway).  The activities are 
inter alia oriented towards reducing quantities and harmful effects of waste in the industry 
through education, training and by means of concrete projects. 

The Croatian Waste Exchange operating within the Croatian Economic Chamber is an 
intermediary in the exchange of waste among various commercial operators.  In this respect 
it announces supply and demand of various types of mainly industrial waste which thus does 
not enter in the official system of waste management. 

The education in the field of waste management, and hence education focusing on waste 
avoidance and reduction of its harmful effects, is present in the preschool, school and higher 
education programs, and also in the media.  In addition, a significant emphasis is placed on 
education in the scope of international symposia on waste management organized in Zagreb, 
in scientific journals and publications, at specialized fairs and expositions, in the work of 
various associations, and elsewhere.  A considerable advancement has been registered in 
the education operated in this segment at the preschool and school levels, particularly in 
some communities. 
2.4.2  Collection and transport of waste 

The waste is most often collected and transported by municipal companies for whom this is 
either the principal activity or one of activities. 

About 80 percent of the population is covered by the organized collection of municipal waste.  
This percentage however varies from 50 percent in some counties to almost 100 percent in 
Zagreb.  The number of inhabitants covered by the organized collection of municipal waste 
has increased from about 2.7 million in 1995 (about 60%) to about 3.5 million in 2000 (about 
80%) which is a positive trend. 

The systems for the collection of municipal waste are based on the collection of mixed waste 
in containers, trash cans and bags.  The use of trash cans is the recent trend in new districts.  
The trash cans varying from 80 to 1,100 litres in capacity and containers of 1-7 cubic meters 
are usually imported or are manufactured in accordance with German DIN standards.  Big 
containers with 10 to 30 cubic meters in capacity, equipped with compression mechanisms, 
are in recent times placed on open markets, in shops and in recycling yards.  A special 
feature is very frequent collection of waste, normally 2 to 3 times a week.  The greatest 
problem in this area are ever increasing quantities of packaging waste. 

As a rule, the bulk household waste is collected twice a year, in the period from March to 
November. 

Most vehicles used for the collection and transport of municipal waste are equipped with the 
waste compression mechanism. 
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The municipal waste collected on islands is transported either on disposal sites on the island 
itself or, in case of islands that do not have a disposal site, on disposal sites on the mainland 
by trucks or in containers. 

Other waste categories are mainly collected and transported by authorized collecting agents 
and waste carriers.  The streams of such types of waste are much less controlled. 

2.4.3  Waste treatment and recovery 

Several categories of waste are collected separately, albeit in relatively small quantities, in 
the scope of treatment - recovery of waste.  This waste is recycled or treated in a number of 
ways. 

• separate collection of waste was initiated in the second half of 1980s and is today 
operated through a dozen of recycling yards and some 10,000 street containers for waste 
paper, cardboard, glass, PET, tin cans, etc. 

About 4.5 percent of municipal waste from households was collected separately and recycled 
in 2004.  The separate collection of other categories of waste is operated by various 
establishments and industrial operators. 

Significant capacities are currently in place for the reuse of separately collected waste, but 
are unfortunately not sufficiently used. 

• glass: Although total capacities available in the manufacture and treatment of glass 
amount to 140,000 t/year, only about 30,000 t/year (about 21%) of separately collected 
glass are used.; 

• paper and cardboard: Although total capacities available in the manufacture and 
treatment of paper and cardboard amount to 320,000 t/year, only about 110,000 t/year 
(about 33%) of separately collected paper and cardboard are used. 

The treatment of waste in Croatia is performed in a number of treatment plants.  These 
plants are presented in section 2.5 of this Strategy. 
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2.4.4  Landfilling 

The landfilling is the final disposal procedure that has so far been dominantly used (95%) in 
our country.  Its properties are presented in sections 2.5 and 2.6.1. 

Table 2.11  Landfills and quantities of waste deposited on such sites, by county (2003) 
 
 

Landfills Landfill size Annually deposited 
waste (m3) 

County 
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Deposited 
waste  
(m3) 

total 
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Zagrebačka 9 8 640.275 4.507.000 2.318.000 167.000 6,7 0,61 
Krapinsko-
zagorska 6 6 73.580 629.000 266.000 83.147 0,8 0,66 

Sisačko-
moslavačka 11 11 474.525 4.112.000 1.988.300 120.550 5,8 0,65 

Karlovačka 9 7 289.312 1.434.500 715.900 138.170 2,1 0,85 
Varaždinska 9 9 128.884 1.491.000 970.250 102.560 2,8 0,43 
Koprivničko-
križevačka 22 22 411.068 1.872.150 596.220 52.908 1,7 0,46 

Bjelovarsko-
bilogorska 16 15 632.652 1.511.050 549.300 84.920 1,6 0,66 

Primorsko-
goranska 17 15 365.620 5.575.500 2.820.625 277.510 8,2 0,89 

Ličko-
senjska 13 13 187.450 2.221.000 764.200 74.050 2,2 1,39 

Virovitičko-
podravska 13 11 204.800 869.500 380.550 49.388 1,1 0,60 

Požeško-
slavonska 2 2 70.080 708.520 128.000 38.000 0,4 0,45 

Brodsko-
posavska 16 14 439.760 2.205.700 933.178 112.335 2,7 0,68 

Zadarska 20 15 408.650 2.283.500 1.295.000 156.000 3,7 1,06 
Osječko-
baranjska 17 16 736.400 5.250.000 1.867.150 247.750 5,4 0,74 

Šibensko-
kninska 10 9 282.000 3.121.000 1.287.000 125.450 3,7 1,09 

Vukovarsko-
srijemska 29 23 455.771 2.545.650 1.758.600 163.040 5,2 0,79 

Splitsko-
dalmatinska 18 18 598.963 8.565.000 5.446.000 415.150 15,8 1,19 

Istarska 9 8 1.018.860 3.595.000 2.034.500 326.000 5,9 1,56 
Dubrovačko-
neretvanska 7 7 108.000 1.575.000 1.041.000 60.000 3,0 0,51 

Međimurska 27 22 323.950 1.350.600 307.660 57.920 0,9 0,55 
City of 
Zagreb 1 1 800.000 14.000.000 7.000.000 550.000 20,3 0,70 

Total 281 252 8.649.600 69.422.670 34.467.433 3.401.848 - 0,79 
Percentage 
(% ) - 100 - 100 50  100,0  

 
Source: Updated Cadastre of Landfills in the Republic of Croatia, Final Report, APO, January 

2005 
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2.5  Waste management facilities and installations 

Facilities and installations for waste management are used for: 

• mechanical treatment, 
• biological treatment, 
• thermal treatment, 
• physicochemical treatment, 
• landfilling. 

About 61.7 percent of registered waste is disposed in landfills, 29.3 percent is treated in the 
facilities and installations for mechanical treatment, 8.1 percent is treated in facilities for 
thermal treatment, and less than 1 percent of registered waste is treated in facilities for the 
biological and physicochemical treatment of waste. 

In the course of the mechanical treatment of waste (sorting, recycling), the separately 
collected municipal and other waste is prepared for reuse or new use.  An estimated number 
and capacities of existing facilities for mechanical treatment of waste are given in Table 2.11. 

Table 2.12  Facilities for the mechanical treatment of waste (estimate) 
 

Facilities 
Waste categories 

Number of facilities Estimated capacity 
(t/year) 

Municipal waste 20 50,000 

Industrial waste 52 600,000 

Construction waste 1 300,000 

Total 73 950,000 
Source: Estimate based on several sources of information 

The biological treatment of waste is limited to three Zagreb-based biocomposting facilities 
in which separately collected waste is treated.  Two of them are owned by the Zrinjevac 
company based in Zagreb (Jankomir and Markuševac) and the capacity of each is 35,000 
cubic meters annually (about 7,000 tons per year).  The third one was built by ZGOS Zagreb 
at the Jakuševec - Prudinec landfill site (2,000 tons/year).  The construction of a biological 
treatment unit, with the total annual capacity of 20,000 tons, is currently under way at the 
same locality. 

The thermal treatment of waste is operated in several types of facilities: 

• installations for the thermal treatment of waste (including power plant fuelled by waste), 
• co-incineration of waste with fossil fuels, 
• rendering plants (thermal treatment of animal waste from slaughterhouse), 
• power plants fuelled by gas generated in landfills. 

Installations for the thermal treatment of waste are mostly used for the treatment of 
hazardous waste.  The basic information about these facilities is given in Table 2.13. 

Most waste is thermally treated in the wood-processing industry.  This treatment is related to 
the generation of energy (power plants fuelled by waste). 
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Table 2.13  Facilities for the thermal treatment of hazardous waste 
 

Name of facility Type of waste Estimated capacity (t/year) 
Dubrava Clinical Hospital in 
Zagreb 

hazardous medical waste 800

Vinkovci General Hospital hazardous medical waste 150
Other hospitals hazardous medical waste 750
Herbos Sisak hazardous waste 2,000
Facilities, total hazardous 3,700
Note: The Zagreb-based PUTO plant has been out of operation since August 1, 2002; Belišće industrial complex 

and others incinerate about 180,000 tons/year of their own wood-processing waste. 
Source: Estimate based on several sources of information 

Two smaller facilities for the thermal treatment of non-hazardous waste have also been built 
(Vrbnik-Krk, Zlarin) but are not operating. 

The process of co-incineration of waste with fossil fuels is applied in several thermal plants 
(about 350 tons/year of waste oil), in a cement factory (7,000 tons/year of waste tyres, waste 
oil, and meat/bone meal) and in INA refineries. 

About 80,000 tons/year of animal waste are submitted to thermal treatment in Rendering 
plants.  Out of four plants currently in operation, the biggest one is in Sesvetski Kraljevac 
and its capacity is about 75,000 tons/year. 

The first power plant fuelled by landfill gases was opened in late 2004 at the Jakuševec-
Prudinec landfill in Zagreb.  Its nominal capacity is 2 MW, and it currently operates at 1 MW. 

In our country, the physicochemical treatment of waste is mainly operated by INA d.d., mostly 
for hazardous waste (sludge, oil spills, waste oil, etc.). 

However, most of the waste generated in Croatia is disposed of in landfills.  Latest 
information about landfills was collected during survey made in the scope of the report 
Updated Cadastre of Landfills in the Republic of Croatia, Final Report prepared by the 
Agency for Special Waste (APO) for the Environmental Protection Agency (AZO) in January 
2005.  In addition to 252 active landfills, 31 of which have been opened after January 1, 
2000, there are also 29 closed landfills, so that the total number of landfills is 281. 

Landfills have been grouped by category, legal status, size, type of waste, activity status, 
environmental impact, and development level. 

Active landfills are grouped into five categories: 

• legal landfills 25 
• landfills in the process of legalization 40 
• official landfills 36 
• landfills by agreement 86 
• uncontrolled dumpsites - garbage dumps 65 

Legal landfills are facilities for the (permanent) disposal of waste, anticipated as such in the 
corresponding planning documents (county-level, municipal or district plans) and in prevailing 
regulations, which operate based on the approval issued by a competent local authority 
following evaluation of their environmental impacts, and delivery of appropriate permits 
(location permit, building permit and operating permit). 
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Landfills awaiting legalisation are facilities for the (permanent) disposal of waste, 
anticipated as such in the corresponding planning documents (county-level, municipal or 
district plans) for which the environmental impact evaluation or permit delivery process 
(regarding location permit, building permit and, for new sites, operating permit) has been 
initiated but has not yet been completed. 

Official landfills are mostly big unorganised areas for the (permanent) disposal of waste, 
anticipated as such in the corresponding planning documents (i.e. in county-level, municipal, 
or district plans), for which neither the environmental impact evaluation process nor the 
permit delivery process (location permit, building permit, and operating permit) has been 
initiated.  These landfills operate based on the decision or approval of the competent local 
authority, and are included in the system of the officially organized transport of waste 
operated by authorized municipal companies. 

Accepted landfills are mostly smaller unorganized areas for the disposal of waste, not 
anticipated as such in the corresponding planning documents (i.e. in county-level, municipal, 
or district plans) for which the environmental impact evaluation process has not been 
initiated.  Although none of the required permits (location permit, building permit, and 
operating permit) have been issued for such landfills, they operate with the knowledge of, or 
based on agreement with, competent local authorities.  They are in most cases not included 
in the system of officially organized transport of waste operated by authorized carriers. 

Uncontrolled dumpsites - garbage dumps are smaller unorganized areas not anticipated 
as areas for waste disposal and formed in most cases by citizens without the knowledge of 
competent local authorities.  No documents (environmental approval, permits) for such use of 
these sites have been issued, and the competent local authorities have not issued any kind 
of decision or formal approval of such use.  The waste is mainly deposited individually, by 
local or other population.  In addition to these, there are a lot of other areas of similar sort, 
highly polluted by an uncontrolled disposal of waste. 

Table 2.14  Basic properties of landfills operated in the Republic of Croatia, by category 
 
Active 

landfills/ 
category 

Number of 
landfills 
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Legal 
landfills 

25 10 2.977.545 34 25.972.000 37 18 30 7 4 

Landfills 
awaiting f
legalisation 

40 16 2.156.454 25 19.555.000 28 23 38 17 9 

Official 
landfills 

36 14 1.457.616 17 14.614.000 21 19 32 17 9 

Accepted 
landfills 

86 34 1.583.344 18 7.948.070 12 0 0 86 44 

Uncontrolled 
dumpsites 

65 26 474.641 6 1.313.600 2 0 0 65 34 

Total 252 100 8.649.600 100 69.402.670 100 60 100 192 100 

Source: Updated Cadastre of Landfills in the Republic of Croatia, Final Report, APO, 
January 2005 
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Table 2.15  Waste deposited in landfills, by landfill category 
 

 Active landfills / category Total 
quantity of 

waste 
deposited 

(m3) P
er

ce
nt
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l (
%

) Annual quantity of 
waste deposited (m3) 

P
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f 
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%
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Legal landfills 12,829,500 37 1,085,693 32
Landfills awaiting legalisation 8,640,000 25 1,124,433 33
Official landfills 9,492,900 28 864,400 25
Accepted landfills 3,091,213 9 264,417 8
Uncontrolled dumpsites 433,820 1 62,905 2
Total 34,487,433 100 3,401,848 100

Source: Updated Cadastre of Landfills in the Republic of Croatia, Final Report, APO, 
January 2005 

Big landfills are those that meet one of the following criteria: over 10 000 inhabitants, 40.000 
cubic meters of waste deposited annually, no less than 5 hectares  in area, etc.  Big landfills 
account for 85 percent of waste registered in Croatia, and they meet waste disposal 
requirements of approximately 72% of population. 

Table 2.16 Active landfills 
 

Landfills Landfill data 
big other total 

Number 60 192 252 
Area (ha) 551 314 865 
Capacity (mil. m3) 53,4 16,0 69,4 
Deposited (mil. m3) 29,2 5,3 34,5 
Free for disposal (mil. m3) 24,2 10,7 34,9 
Landfilling (mil. m3/year) 2,7 0,7 3,4 
Percent filled 55 33 50 
Life span (years) 9 15 10 

Source: Updated Cadastre of Landfills in the Republic of 
Croatia, Final Report, APO, January 2005 

Almost 67 percent of all active landfills (86 approved + 65 uncontrolled, i.e. the sites covered 
by the survey) do not figure as waste disposal zones in the corresponding development 
plans, they have not passed the environmental impact assessment procedure, and no permit 
has been delivered for these sites. 

Twenty-five landfills are used for municipal waste only, while 227 remaining disposal sites 
are used for the disposal of municipal waste and waste of similar composition, including non-
hazardous industrial waste. 

Hazardous waste is disposed of in 21 landfills situated at various locations in ten counties, 
i.e. in fourteen local communities. 

The improvement of 161 official landfills that are not properly organized is co-financed by the 
Environmental Protection and Energy Efficiency Fund. 
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Facilities and installation for waste management can be summarized as follows: 

Table 2.17  Waste management facilities and installations 
 

Estimated capacity 
Type Number 

million tons/year % 

Mechanical treatment of waste 73 0.95 29.3 

Biological treatment of waste 3 0.02 0.6 

Thermal treatment of waste 30 0.26 8.1 

Physicochemical treatment of waste 2 0.01 0.3 

Registered landfills 252 2.00 61.7 
Source:  Estimate based on several sources of information 

The above considerations clearly show that waste streams relating to a portion of waste 
generated in Croatia are not controlled. 

The Updated Cadastre of Landfills in the Republic of Croatia, i.e. the Landfill Cadastre 
(Geographical Information System - GIS - data base maintained by the Environmental 
Protection Agency) prepared in early 2005 is a good basis for waste management planning 
at all levels (from state level to municipal levels), for programming integrated solutions, and 
for elaboration of feasibility studies. 

2.6  Improvement of landfills and "black spots" 

2.6.1  Landfills 

About 100 millions of tons of various waste has been disposed of over the past thirty years in 
the Republic of Croatia.  Approximately € 200 million would suffice to complete only the first 
phase of improvement.  This would of course depend on the type of improvement (e.g. the 
amount of about kn 410 million was spent to improve the Jakuševec - Prudinec garbage 
damp - with 7 million of cubic meters of existing waste - and to convert it into a sanitary 
landfill). 

Significant activities aimed at systematic improvement of existing landfills were initiated in 
2004 through the Environmental Protection and Energy Efficiency Fund.  Criteria for the 
allocation of funding from this Fund are set in the Byelaw on the requirements to be met by 
prospective beneficiaries of funding from the Fund (Official Gazette No. 183/04).  These 
criteria are: 

• level of preparation of the program, project, etc.; 
• level of favourable influence on environment and energy efficiency; 
• quality of technical solution; 
• current level of degradation of natural environment; 
• financial standing of the prospective beneficiary of this funding. 
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Table 2.18  Landfill improvement/upgrade plan for the 2005-2009 period 
 

Estimated cost Funding available 
through the Fund Location 

Number 
of 

counties 

Number of 
landfills 

in Kn mil. % in Kn mil. % 

Coastal areas 7 77 1,333 51.6 645 50 

Inland areas 13 84 1.248 48.4 650 50 

Total 20 161 2,581 100.0 1.295 100.0 
Source: Environmental Protection and Energy Efficiency Fund 

The Fund's participation in landfill upgrade financing is estimated at 50 percent on an 
average, and varies for individual sites from 35 to 80 percent. 

The success of the landfill improvement process is dependant on reliable sources of funding 
(a major one being the Environmental Protection and Energy Efficiency Fund), on the 
competence of teams in charge of preparation and management of projects, and on the 
support shown by administrative authorities and general public, at county level and local 
levels alike. 

2.6.2  "Hot spots" (old burdens) 

The "hot spots" are those areas in the environment that have become highly burdened 
through long term inappropriate management of industrial (technological) waste (e.g. waste 
from leather and textile industries, waste generated during petroleum extraction and 
processing, drilling mud, oily soil and sludge remaining around deep boreholes, substances 
deposited in tanks, waste from inorganic technological processes - acids, leachates, heavy 
metal salts, waste generated during production of fertilizers, waste from organic chemical 
processes, waste from residues of paints and vanishes, packaging waste, pesticides, waste 
from photo industry, waste from inorganic thermal processes, waste oils of mineral origin and 
waste organic solvents, vehicles tyres, waste from asbestos production and waste batteries 
and lead accumulators). 

Most industrial (technological) waste (inert and hazardous) has been deposited at municipal-
waste landfills, within industrial areas and installations, where the so-called high-risk points 
can be differentiated, and also in depressions, excavation holes and pits, and elsewhere.  
 
The data on waste relating to types, volumes, production sites and handling methods, are 
incomplete and unreliable. 

2.7 Activities of the Ministry of Environmental Protection, Physical Planning and 
Construction in 2004 and in the 1st trimester of 2005 

In early 2004, the Ministry of Environmental Protection, Physical Planning and Construction 
(MEPPPC) prepared a short-term Program of Waste Management in the Republic of Croatia, 
containing analysis of the present situation, identification of causes of most significant 
problems and definition of possibilities for their practical solution.  A set of short-term 
program measures was devised to alleviate the currently critical situation in the field of waste 
management and to create preconditions, by the end of the year, for systematic and efficient 
work in this field.  Five categories of measures are covered by the Program: 

• measures for the improvement and extension of regulations and documents, 
• measures for waste disposal, 
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• measures aimed at preparation of physical planning documents, 
• measures for encouraging proper treatment of waste, and 
• measures for monitoring implementation of the Program. 

A special attention is paid to the problem relating to the implementation of regulations in the 
field of waste management.  The priority objective to be attained by targeted changes and 
extensions of waste regulations, including the Law on Waste which came into fore in early 
2004, was to improve the level  of implementation of existing regulations.  The Government 
of the Republic of Croatia adopted the Program of Waste Management in the Republic of 
Croatia in May 2004. 

The favourable opinion (avis) formulated by the European Commission in relation to Croatia's 
application for accession to the European Union, issued in June 2004, provoked changes in 
the concept for solving waste management as defined in 2004.  In its comment, formulated in 
2004, about the annual plan for the approximation of Croatian legislation to the acquis 
communautaire, the European Commission places a particular emphasis on the need to pass 
regulations that are fully harmonized with those applied in the EU, as the time and personnel 
limitations do not enable harmonization in several steps.  That is why the decision was made 
in mid 2004 to abandon changes to the Law on Waste and its subordinate acts - which were 
to be made in accordance with the Program, and to initiate preparation of the new Law on 
Waste as a priority measure fully in line with the legal and implementation-level 
approximation to the EU regulations.  In fact, it should be noted that the Law on Waste 
passed in October 2003 was not fully harmonized with the acquis communautaire and that it 
had some shortcomings relating to the possibility of implementation of some provisions, 
which had to be eliminated.  The new Law on Waste was adopted in early December 2004. 

Since the middle of 2004, and in line with obligations to be met by accession states, the 
concept has been developed in relation to activities to be taken from 2004 to 2006 in the field 
of waste management.  The adoption of the Law on Waste was followed by the preparation 
and adoption, by mid 2005, of strategic national-level planning documents for waste 
management.  It is in this context that this Strategy was prepared.  It is in fact a necessary 
precondition for adoption of implementation documents at the governmental, county, 
municipal and district levels. 

The following two documents were adopted in this respect: Ordinance on the categories and 
types of waste with the catalogue of waste and the list of hazardous waste and the Byelaw 
on packaging and packaging waste.  The Bylaw on waste management is currently being 
prepared. 

The process of approximation to EU regulations in the field of waste management will be 
completed in the course of 2005 and 2006, after adoption of implementation regulations.  
This process also implies selection of efficient and economically plausible practical solutions, 
in proportion with current possibilities and situation prevailing in Croatia. 

In the sphere of implementation, the MEPPPC identified in 2004 the points of high risk, i.e. 
the so called "hot spots", ten of which may be considered of primary significance.  Extensive 
measures for the preparation of improvement programs have been initiated for some of these 
hot spots: pools of alkali water and red sludge in the former alumina plant in Obrovac; Salonit 
Vranjic (asbestos board factory), and Plomin Thermal Plant (waste ash repository). The 
subjects responsible for environmental damage and related costs still need to be determined 
for other hot spots such as: Sovjak sinkhole near Rijeka, “black hole” in Botovo (resulting 
from rail car and locomotive washing), Petrokemija Kutina (phosphogypsum stacks), Bakar 
coke plant, Lemić Brdo landfill near Karlovac, Dugi Rat ferroalloy factory.  
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In the cooperation with the Environmental Protection and Energy Efficiency Fund, the 
MEPPPC has started landfill remediation activities in order to make improvements to the 
current waste management system. In this respect, the Fund secured funding for the co-
financing of remediation activities on 161 landfills in the period until 2009 (Phase I) (Table 
2.18.). 
 
The MEPPPC has also been performing significant activities relating to the preparation the 
ISPA Environment Strategy – pre-accession assistance.  In the scope of these activities, the 
Ministry is drafting, in consultation with counties and local government units, the proposal of 
investment projects which are to be co-financed by ISPA. The total amount of funding 
available for environment is estimated at about € 30 million for 2005 and 2006. After 
completion of this program, Croatia will gain access to a new ISPA program - with a much 
greater funding - and the MEPPPC is already taking necessary actions in this respect.  

In consultation with the Environmental Protection Agency, the MEPPPC initiated 
establishment of the data base on waste as a part of an integrated IT-based environmental 
system, while the Agency established the data base on landfill sites, as well as other data 
bases that are of significance for the field of waste management. 

3.  Objectives and measures 

Four main development objectives are set in the Development strategy - Croatia in the 21st 
century (2002): 

1. Further economic development to the benefit and wellbeing of citizens, with a balanced 
regional development. 

2. Access to European economic integrations. 
3. Improving quality of human resources through investment in education and science, 

increase in the quality of life, and interruption of negative demographic trends 
4. Preservation of national security through technological modernization and investment in 

defence and safety (NATO). 

3.1  Strategic objectives 

Strategic objectives, the realization of which guarantees proper functioning and further 
strengthening of the system, have been defined based on analysis of the current situation 
and vision of sustainable and functional waste management system, taking into account 
strategic development objectives of Croatia, and objectives formulated in the National 
Environmental Protection Strategy.  At that the ultimate goal is to realize the fundamental 
purpose - protection of human health and environment, and rational use of resources. 

The objectives have been selected in accordance with basic principles and an understanding 
that there is a hierarchy of waste management procedures which is defined by the load the 
waste exerts on the environment.  If waste generation is avoided, the load imposed on the 
environment will be completely eliminated and, vice versa, everything that is deposited 
exposes the environment to such load or pressure. 

In order to gradually reduce the pressure the waste exerts on the environment and human 
health, and to make our living environment more sustainable, proper conditions must be 
created to: (1) reduce generation of waste, which will in turn lead to better use and 
preservation of resources, (2) reduce quantities that are deposited (or dumped in an 
irresponsible manner) and (3) reduce waste-related hazards. 
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The following strategic waste management objectives are defined in this Strategy: 

1. Avoidance of waste generation and reduction of its quantities at the source, as well 
as reduction of the quantities of waste that have to be disposed of, with a 
simultaneous increase in the material and energy-based recovery of waste: 

a) avoidance of waste generation and reduction in the quantity of waste at the place 
where it is generated, and this through cleaner production, education and training, 
economic instruments, waste management plans, implementation of positive 
regulations, Integrated Pollution Prevention and Control Directive (IPPC Directive), 
investment in modern technologies, etc. 

b) separate collection of waste at the source. 
c) construction of subsystems for the separate collection and use or recovery of 

significant types of waste (packaging waste, end-of-life vehicles, household 
appliances, e-waste, etc.). 

2. Development of infrastructure for an integrated waste management system ARD 
(Avoidance - Reuse - Disposal), i.e. creating conditions for an effective functioning 
of the system: 

a) approximation of Croatian regulations and information system with the corresponding 
EU regulations and system, 

b) construction of infrastructure facilities and installations (regional landfill sites, waste-
fuelled power plants and incinerators, facilities for mechanical-biological treatment, 
biocomposting facilities, landfill sites), 

c) construction of capacities for services in charge of implementing the waste 
management system, 

d) improvement of capacities, including education of administrative officials, experts and 
general public. 

3. Waste hazard reduction: 

a) improvement/upgrade of existing landfill sites, with subsequent closing or continued 
use, 

b) use of existing power plants and industrial capacities for the disposal of hazardous 
waste, 

c) use of acceptable methods and waste management procedures, based on best 
practice in this field. 

4. Contribution to higher employment rate in Croatia 

a) development of domestic industry and businesses, 
b) improvement of the current level of organization in domestic industry, 
c) manufacture of municipal equipment. 

5. Education of administrative officials, experts and general public 

An efficient waste management is a highly complex process requiring harmonized action 
of state administration, regional and local government units, researchers, experts, 
associations, businesses, media, local population, and general public, as well as respect 
of the right of citizens to healthy environment, information, participation in decision 
making and access to legal protection mechanisms.  This challenge will easier be met if 
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all subjects (citizens, general public) are properly informed and encouraged to participate 
in decision-making processes in the sphere of waste administration and management. 

In this respect, the following is necessary: 

o accept the principle that education has to continue throughout the lifetime, 
o create the sense of responsibility for waste disposal, from local to global levels, 
o ensure that waste disposal problems are recognized as our own problems and 

encourage resort to legal action, 
o provide for the provision of accurate, complete and timely information, 
o promote principles and priorities in waste management, 
o promote partnership of all participants and use all available sources, 
o establish a new approach to the education and training in the field of waste 

management, 
o promote incentives. 

Strategic objectives may be achieved only gradually, through a long lasting process which 
must be thought out in great detail and realized by means of waste management plans; the 
efficiency is monitored through a number of waste indicators. 

3.2  Quantitative objectives 

Quantitative objectives defining time schedule for the realization of strategic goals are set in 
the Strategy and presented in Tables 3.1, 3.2 and 3.3. 

When defining the deadlines, an appropriate time gap was assumed with respect to the EU 
regulations. 

Table 3.1  Quantitative objectives with respect to waste quantities 
 

Percentage (%) / year Objectives 
2005 2010 2015 2020 2025 

Population covered by the organized collection of municipal waste 80 85 90 95 99 
Quantity of separately collected and recycled municipal waste 6 8 12 18 25 
Quantity of treated waste  2 10 20 25 30 
Quantity of waste disposed in landfills 95 80 68 58 45 
Quantity of disposed bio-degradable municipal waste as related to 
the quantity produced in 1995 95 85 75 55 35 

By 2025, almost the entire population is expected to benefit from the organised collection of 
municipal waste, the proportion of municipal waste destined for further treatment and 
recycling is expected to increase greatly, and the quantity of municipal and bio-degradable 
waste is expected to decrease considerably.  
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Table 3.2. Quantitative objectives with respect to landfill sites  
 

Year Objectives 
2005. 2010. 2015. 2020. 2025. 

Regional centres for waste management  0 1-2 2-3 3 4 
County-level centres for waste management 0 3-7 7-10 10-14 14-21 
Official landfills6 187 100 50 30 14-21 
Percentage of remedied landfills (% of the number 
determined for 2000).  5 65 75 85 100 

The following trends are expected in the next planning period: reduction in the number of 
official (and other) landfill sites, gradual establishment of regional and county-level waste 
management centres (with landfill sites), and an increased proportion of improved and closed 
landfill sites. 

Target proportions for recycling and recovery are defined for some waste streams, and with 
respect to the EU requirements, in Table 3.3. 

Table 3.3  Proportion of recovery and recycling for some types of waste 
 

Proportion (% weight) Waste Deadline 
recovery recycling 

Packaging waste 2010 
2015 

50 - 60 
65 

25- 45 
55- 60 

End-of-life vehicles 2015 
2025 

85 
95 

80 
85 

E-waste 
4 kg/inhabitant/year 2015 70-80 50-80 

Waste tyres 2010 
2015 

70-80 
90 

60-70 
70 

Waste oils 2010 90 - 

3.3  Measures for the realization of objectives 

The waste management is of special interest for the Republic of Croatia. 

Two groups of measures, general and special, have been determined as a means to achieve 
national objectives in this area.  They will be implemented in continuation of the activities that 
have already been started. 

3.3.1  General measures 

a) Identification and analysis of current situation in the field of  waste management: 

o continue with systematic research in order to gain an overall insight into the current 
situation in the field of waste management (by waste stream); pay particular attention 
to the study of types and quantities of hazardous waste and to the way such waste is 
managed; estimate quantities of waste that are not included in the existing waste 
management system, and quantities that are diverted from the system - indicate 
reasons for such diversion. 

o prepare a detailed overview of available waste management facilities with a special 
emphasis on capacities, hazardous waste deposited, and on actions needed to 
harmonize Croatian regulations with the EU regulations. 

                                                 
6 The following categories figuring in the Updated Cadastre of Landfills in the Republic of Croatia are 

included in the group of "official landfills": legal landfill sites, landfill sites awaiting legalisation, official 
landfills, accepted landfills. 



- 47 - 

 

o produce an overview of thermal and industrial power plants in which waste can be 
treated, including information on possible waste treatment types and capacities 
(cement factories, brick factories, thermal plants, heating plants, industrial power 
plants, etc.), 

o monitor situation and quantities of waste deposited in landfills (active landfills in 
particular), with an estimate of load imposed on environment; determine by 
measurement actual situation as to soil, air and water pollution for all localities where 
hazardous waste has been disposed of either legally or without authorization, 

o continue with identification of waste site improvement necessities, including 
determination of possibilities for waste reuse or for landfill closing. 

b) Information system improvement and improvement of waste reporting practices: 

o gather all necessary resources (people, equipment) for the collection of data and 
reporting on waste situation, including education and training of all persons that are 
required to deliver data, including those that actually collect the data (this is of 
particular importance for reporting to EU about waste management in the Republic of 
Croatia during the process of approximation and accession), 

o continue with the establishment of data bases as specified in the Law on Waste and 
in subordinate acts; these data bases must be able to provide information as needed 
to meet international obligations and to supply relevant information to the EU; the 
data bases must be accompanied with an overview of the situation within the system 
(regulations, data about facilities and installations, quantities of waste, authorizations, 
data-processing and collecting agents, efficiency monitoring indicators, etc.), 

o  develop a modern information system that will be able to provide reliable and timely 
data and information, on the basis of which it will be possible to regularly produce 
reports about situation in the field of waste management, 

o develop a national set of indicators for monitoring situation in the field of waste, and 
identify and establish a priority set of indicators, 

o improve quality, quantity and comparability of waste information and data, 
o ensure and facilitate access to information in the field of waste management. 

c) Harmonization of waste legislation with the corresponding EU legislation: 

o complete the already commenced preliminary gap analysis on the transfer of the EU 
waste-related regulations into our constitutional and legal system, with a particular 
analysis aimed at monitoring implementation of individual directives as related to 
current situation and priorities in our countries, and with an estimate of needs and 
costs of implementation of each of these directives, 

o prepare the plan for implementation of the EU regulations, and harmonize this plan 
with the EU (especially as to the time schedule for realization of individual tasks).  The 
plan must contain detailed obligations of individual participants in waste management, 
and the costs to the borne by such participants. 

o educate experts in the implementation of the EU regulations on waste, and realize the 
implementation plan. 

d) Development of the system for the education and training, reporting and 
communication in the field of waste management 

o improve educational system to enable participation in the waste management system; 
this can be done through implementation of appropriate in-school and out-of-school 
programs, through media, expert workshops, etc., 
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o develop programs and methods in the sphere of education, information and 
communication, and implement such programs and methods, 

o continuously point to problems related to waste, and encourage proper waste 
treatment practices, 

o promote positive approach, democratic dialog and partnership (team work, 
participation) in order to build up trust and to reach agreement in the solution of 
various waste management and sustainable development issues. 

e) Institutional strengthening: 

Considered in section 4.6. 

f) Contribution to employment: 

o encourage development of national industry and businesses as related to the 
manufacture of municipal and other equipment for waste management, and hence 
stimulate creation of new jobs, 

o provide support to scientific and professional research work, and encourage 
professional associations in the performance of activities aimed at improvement of the 
waste management system. 

3.3.2  Special measures 

For Objective 1:  Avoidance and reduction of waste 

a) Education of general public, experts and administrative agents/officials for solving 
problems in the sphere of waste management 

The programs and activities aimed at increasing the current level of knowledge should be 
based on the approach involving development, research and practical activities.  To 
achieve this, it is necessary to establish organization and to set objectives and duties, 
and to secure necessary funding. 

The following is needed in the sphere of continuous improvement of education and 
training: 

• provide basic information in all means of communications, in documents (radio, TV, 
daily and other papers), on billboards, in vehicles, in recycling yards, on "green 
islands", etc. 

• introduce an "open telephone" line for communication with citizens, 
• establish a web site, 
• create information, environmental messages and recommendations all aimed at 

furthering education of citizens (target groups) and at providing encouragement for 
the use of best waste management practices, 

• establish educational and promotional materials, 
• prepare and implement promotional campaigns for individual programs (paper, glass, 

bio-waste, residual waste, uncontrolled dumpsites, etc.), 
• survey public opinion in towns and counties to identify the level of knowledge about 

waste management and environmental protection systems (particularly in 
communities mostly affected by waste management problems), 

• establish and maintain permanent communication among all participants. 
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b) Implementation and promotion of cleaner-production projects and practices 

• encourage implementation of projects and practices involving cleaner production (or 
the avoidance and reduction of waste and emissions) in the industry and services 
sector by providing various encouragements and incentives; the avoidance and 
reduction of waste is at the top of the sustainable waste management hierarchy; a 
special support should be provided to enhance education in industry and 
administrative bodies. 

c) Improvement of the separate waste collection and recycling systems 

• establish functional systems for the collection and recycling of individual components 
of waste (glass, paper, plastics, end-of-life vehicles, electronic waste, tyres, 
household appliances, metals, degradable kitchen and garden waste, etc.); in order to 
gradually reduce the quantity of municipal waste deposited in landfills, and to 
encourage change in structure of waste deposited, significant efforts must be made to 
introduce systems aimed at separate collection of municipal waste, and the municipal 
waste collection services should be charged based on the quantity of waste. 

d) Adoption of programs and regulations compliant with the EU guidelines: 

• adopt appropriate programs and byelaws that will regulate recovery of packaging 
waste, construction waste, electrical and electronical waste, bulky waste, end-of-life 
vehicle waste and other specific types of waste, with an emphasis on costs and 
financing, 

• adopt and implement the Integrated Pollution Prevention and Control Directive (IPPC 
Directive). 

e) Reduction of environmental impacts exerted by waste in protected natural 
environments, in karst regions and on islands: 

• special protection measures must be implemented in protected natural environments 
and areas, 

• because of the value, sensitivity and wide spreading of karst regions, a special 
attention must be paid to requirements that are specified for the construction of 
facilities and installations, i.e. the strictest criteria must be set for facilities that are to 
be installed in such regions, 

• as to islands, improve methods for the avoidance and reduction of waste, and for the 
temporary storage, pre-treatment and baling of waste; the baled and pre-treated 
waste should be disposed of on the mainland. 

f) Encouragement and advancement of activities at the Croatian Waste Exchange 

g) Adoption of waste management plans, improvement of economic instruments 

For Objective 2: Development of infrastructure for an integrated waste management 
system (Avoidance, Use-Recovery, Disposal) 

a) Establishment of the program and standards for the construction of facilities and 
installations, and insertion of this information in development plans: 

• based on the analysis of situation and strategic objectives, create plan for improving 
the current network of facilities and installations for the collection, storage, recovery, 
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pre-treatment, treatment and disposal of waste, with definition of locations, priorities, 
implementers, methods of financing, and deadlines, 

• when defining locations, give advantage to favourable locations already forming part 
of the waste management system, 

• specify conditions and requirements for the delivery of permits for facilities and 
installations based on the EU regulations, specify special requirements for the 
delivery of permits for individual types of facilities (waste-fuelled power plants, inert 
waste landfills, municipal waste landfills, hazardous waste landfills, hazardous waste 
storages, bio-composting facilities, etc.), and provide for the monitoring and 
inspection of their operation. 

b) Non-hazardous waste management 
• plan, design, build and establish county-level waste management centres, primarily 

for municipal and non-hazardous industrial waste, based on consultations among 
local and regional government units, through establishment of new or improvement of 
existing landfills, 

• at a later stage, expand facilities for the pre-treatment, separation of secondary raw 
materials and recycling, composting, thermal treatment of waste, use of bio-gas for 
generation of energy, etc., with the financial assistance from the Environmental 
Protection and Energy Efficiency Fund, and based on other ways of financing, 

• simultaneously with the opening of county-level centres, carry out all activities aimed 
at upgrading and closing unsuitable and unnecessary landfills for municipal and other 
waste in areas of their competence, in accordance with the guidelines and criteria 
figuring in waste management programs devised by regional and local management 
units, 

• regional centres created by agreement among interested counties, the establishment 
of which has already been initiated in some regions of Croatia, will be organized in 
accordance with appropriate environmental, economic and sociological parameters, 

• plan, design and build 1-4 waste-fuelled power plants which will in the first stage be 
located in Zagreb; individual locations for the construction of other plants will be 
determined after a comprehensive analysis of quantities and type of waste, and waste 
management options. 

c) Inert waste management 

• plan, design and build centres for the management of inert waste (areas for 
construction waste, bio-inert waste, etc.) based on consultations among regional and 
local government units, through establishment of new or improvement of existing 
landfills, 

•  at a later stage, expand facilities for the pre-treatment of construction waste and 
other inert waste, with financial support of the Environmental Protection and Energy 
Efficiency Fund. 

d) Hazardous waste management 

• hazardous waste management can not be fully solved without introduction of thermal 
treatment, 

• envisage 1-2 locations for hazardous waste management centres, with thermal 
treatment and physicochemical treatment; the locations will be determined after 
comprehensive analyses of hazardous waste quantities, types and management 
options, and after analysis and inspection of each of the proposed locations. 
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For Objective 3:  Waste hazard reduction 

a) Improvement of landfill sites and rehabilitation of old burdens: 

• continue with systematic activities aimed at improvement of landfill sites and 
rehabilitation of old burdens, in accordance with the EU regulations, 

• produce technical instructions for the determination of priorities, ways and methods 
for such improvement or rehabilitation, in the function of either continued use of 
closedown of landfill sites, and rehabilitation of old burdens. 

b)  Encouragement of thermal treatment of waste in existing capacities: 

• use available capacities of existing thermal plants (cement factories, thermal power 
plants, industrial thermal power plants, etc.), 

• intensify control and discourage disposal of old vehicle tyres, waste oils, infectious 
waste, etc. 

c) Use of other acceptable waste management methods based on best practices 
employed in developed countries both in the EU and worldwide: 

d) Improvement of practices used in the management of hazardous waste treated by 
physicochemical procedures. 

The capacities of waste management facilities and installations must be significantly 
increased and enhanced as a precondition for the achievement of waste management 
objectives in the Republic of Croatia. 

In the future, the total number and capacity of waste management facilities and installations 
is expected to increase and to exceed the number and capacity of landfill sites. 
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4.  GUIDELINES 

4.1 Waste management concept 
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The basic purpose and objective of this concept is to reduce the quantity of waste destined 
for permanent disposal and, when this disposal is necessary, the waste has to be inert so as 
to reduce to minimum any harm to environment, climate and human health. 

This concept can be reduced to three basic phases: 

• Avoidance of waste generation, which results in maximum reduction of the quantity of 
waste and its harmful properties at the place of waste generation, so that the total 
quantity of waste destined for subsequent phases of waste management is lower and it is 
less harmful. 

• Use - recovery of unavoidable waste in order to make use of material and power-
generating properties of waste in the production of secondary raw materials and energy, 
in accordance with technical possibilities and environmental and economic 
considerations; this phase commences by separate collection of useful and harmful 
components of waste and by their transport to the place of use. 

• Disposal (landfilling) of remaining waste to properly organized and controlled landfills 
(existing but improved landfills and new landfills); it is the lowest ranking technique in the 
hierarchy of waste; it includes rehabilitation of landfill sites and other old burdens. 
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4.2  Activities by individual waste streams 

The planned activities enable gradual approximation to the standards and guidelines 
contained in the following EU regulations : 

1. COUNCIL DIRECTIVE 75/442/EEC of 15 July 1975 on waste as amended by Council 
Directive 91/156/EEC Commission Decision 94/3/EC, Commission Decision 96/350/EC 
and Commission Decision 2000/532/EC 

2.  COUNCIL DIRECTIVE 75/439/EEC of 16 June 1975 on the disposal of waste oils as amended 
by Council Directive 87/101/EEC and Council Directive 91/692/EC 

3.  COUNCIL DIRECTIVE 86/278/EEC of 12 June 1986 on the protection of the 
environment, and in particular of the soil, when sewage sludge is used in agriculture as 
amended by Directive 91/692/EC 

4. COUNCIL DIRECTIVE 91/157/EEC of 18 March 1991 on batteries and accumulators 
containing certain dangerous substances as amended by Directive 98/101/EC) 

5. COUNCIL DIRECTIVE 91/689/EEC of 12 December 1991 on hazardous waste as 
amended by Council Directive 94/31/EC, Council Decision 94/904/EC and Commission 
Decision 2000/532/EC, and implemented by Commission Decision 96/302/EC 

6. COMMISSION DIRECTIVE 93/86/EEC of 4 October 1993 adopting to technical 
progress Council Directive 91/157/EEC on batteries and accumulators containing 
certain dangerous substances 

7. COUNCIL REGULATION EEC/259/93 of 1 February 1993 on the supervision and 
control of shipments of waste within, into and out of the European Community, as 
amended by Decision 94/721/EC, Regulation EC/120/97, Decision 98/368/EC and 
Regulation EC/2408/98)COUNCIL REGULATION EC/1420/1999 of 29 April 1999 
establishing common rules and procedures to apply to shipments to certain non-OECD 
countries of certain types of waste, as amended by Regulation EC/2630/2000) and 
COMMISSION REGULATION EC/1547/1999 of 12 July 1999 determining the control 
procedures under Council Regulation (EEC) No 259/93 to apply to shipments of certain 
types of waste to certain countries to which OECD Decision C(92)39 final does not 
apply, as amended by Regulation EC/77/2001 

8. COUNCIL DIRECTIVE 94/62/EC of 20 December 1994 on packaging and PW as 
implemented by Commission Decision 97/129/EC and Commission Decision 97/138/EC 
and amended by Directive 2004/12 

9. COUNCIL DIRECTIVE 96/59/EC of 16 September 1996 on the disposal of 
polychlorinated biphenyls and polychlorinated terphenyls (PCB/PCT), as implemented 
by Commission Decision 2001/68/EC 

10. COUNCIL DIRECTIVE 1999/31/EC of 26 April 1999 on the landfill of waste 

11. DIRECTIVE 2000/53/EC of the European Parliament and of the Council of 18 
September 2000 on end-of-life vehicles, as amended by Decision 2002/525 

12. DIRECTIVE 2000/76/EC of the European Parliament and of the Council of 4 December 
2000 on the incineration of waste 

13. Council Directive 94/67/EC of 16 December 1994 on the incineration of hazardous 
waste 
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14. COUNCIL DIRECTIVE 2002/95/EC OF THE EUROPEAN PARLIAMENT AND OF THE 
COUNCIL of 27 January 2003 on the restriction of the use of certain hazardous 
substances in electrical and electronic equipment 

15. DIRECTIVE 2002/96/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 
of 27 January 2003 on waste electrical and electronic equipment (WEEE), as amended 
by Directive 2003/108 

16. COUNCIL DIRECTIVE 96/61/EC of 24 September 1996 concerning integrated pollution 
prevention and control (IPPC) as amended by Council Directive 2003/35/EC and 
2003/87/EC. 

 
4.2.1  Municipal waste 

Efforts must be made to advance institutional framework in the sphere of municipal waste 
management.  The most significant objective is to achieve a financially sustainable operation 
based on the "polluter pays" principle.  This is why negative environmental influences due to 
improper waste disposal must be identified without delay and brought to minimum.  The 
primary task is to avoid generation of waste and to treat the waste that can not be avoided in 
keeping with waste hierarchy principles.  To achieve this, the following actions must be 
taken: 

• harmonize Croatian environmental legislation with the EU regulations, 
• prepare technical standards and guidelines based on those in the European Union, 
• establish responsibility of producers and importers of products for which appropriate 

management actions must be taken after they become waste, 
• adopt the national waste management plan as well as waste management plans at the level 

of regional and local government units and economic/industrial operators, 
• during preparation of waste management plants, encourage cooperation among local and 

regional government units, 
• determine in development plans locations for the network of municipal waste management 

facilities and installations, 
• produce education programs for targeted groups in the form of a national campaign and 

also in form of annual campaigns operated within local and regional government units, 
• efficiently collect and use waste charges for waste that is not reused but landfilled; the 

charges must be sufficient to cover the cost of improvement, operation and maintenance of 
landfills, 

• stimulate reuse, recycling and recovery through regulations and concessions (in addition to 
waste avoidance measures based on studies and action plans), 

• define through regulations the recycling charges and subjects that are required to pay such 
charges, 

• advance and use open market principles and criteria. 

The following actions must be taken to accomplish main tasks aimed at improving the overall 
waste management system: 

• greatly strengthen the Environmental Protection Agency and the Environmental Protection 
and Energy Efficiency Fund, 

• strengthen county-level environmental protection offices by providing them with necessary 
equipment and safe source of financing, and by establishing an organizational link between 
these offices and the Agency and Fund, 

• organize county-level waste management centres, 
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• organize the network of transhipment/handling stations (about 25 of such stations), 
• organize handling stations on islands and on the mainland, and equip such stations with 

baling or compression equipment, 
• organize network of collection points for the separate collection of waste - green islands 

(about 3000) and the network of recovery/recycling yards (about 100), 
• upgrade garbage dumps/disposal sites in accordance with appropriate EU criteria and 

based on time schedules set in the waste management plans, 
• close down garbage dumps/disposal sites based on criteria specified to that effect and 

according to time schedules set in the waste management plans, 
• upgrade, improve and equip, as needed, the existing landfills that will remain operational 

(their time of operation will be determined in waste management plans and in other 
documents), 

• build biodegradable waste composting facilities (in addition to previous avoidance and 
separate collection activities), 

• encourage use of biomass and biogas, 
• build a waste-fuelled power plant; in the first stage, such a plant will be built in Zagreb 

according to the program and proposal given in the corresponding environmental protection 
study; in the second stage, locations for the construction of other waste-fuelled power 
plants will be determined after completion of expert analyses focusing on the quantity of 
waste, type of waste, and best waste management practices. 

The Strategy envisages construction of county level centres (up to 21 of such centres are 
planned).  The centres will contain general infrastructure and buildings (scales, registration of 
waste, offices and other facilities for staff, servicing workshops), recycling yard for the 
reception of separated fractions and waste as delivered by various garbage generating 
subjects (legal subjects, households), devices for the pre-treatment, separation of secondary 
raw material and recycling, facilities for composting, thermal treatment of waste, mechanical 
– biological treatment, usage of biogas to create energy, etc. 

Joint efforts made by groups of counties to organize common regional waste management 
centres should be encouraged through county-level waste management plans.  In the first 
stage, the county centres are to be equipped with appropriate facilities including mechanical 
and biological waste management facilities and installations, while a waste-fuelled plant will 
be built in the city of Zagreb. 

4.2.2  Construction and demolition waste 

The following guidelines have been defined for improvement of the construction waste 
management system: 

• educate and inform all participants in the construction waste management process, 

• prevent uncontrolled disposal of construction waste in municipal landfills and elsewhere, 

• establish full control over construction waste streams, from the place of waste generation to 
the place of final use/disposal, including improvement of the information system, 

• introduce recovery systems for all types of construction waste and for up to 80 percent of 
total quantities, 

• encourage use of construction materials that are environment-friendly, 

• regulate construction waste management through implementation regulations and namely: 
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• specify the obligation to plan construction waste management in the period following 
removal of a built facility, and 

• specify the obligation to also plan such management for other construction waste situated 
on the same lot, 

• inspect, at the county level, all landfills in which construction waste is disposed of; based on 
the analysis of data about all landfills, use appropriate landfills for the disposal of inert 
waste, while other landfills must be improved and closed down, 

• make sure that maximum quantities of construction waste are submitted to recovery and/or 
recycling so as to obtain new construction materials which are, by their quality, equal to 
other construction materials, 

• inert landfill sites will be opened in individual counties and in the City of Zagreb - either as 
separate sites or next to municipal waste landfills; as a rule, they will be organized in the 
scope of waste management centres and will have mobile or stationary treatment facilities; 
in the transition period, portions of municipal landfills may be used for sorted and recovered 
construction waste as needed for some parts of landfills (subject to approval by the 
competent authority), 

• advance and improve the system for the separate collection and recycling of individual 
types of construction waste, and establish centres for the recovery and disposal of 
construction waste. 

4.2.3  Industrial and mining waste 

The following guidelines have been defined for improvement of the industrial and mining 
waste management system: 

• estimate waste quantity by individual types of waste, 
• make appropriate cuts in technological processes in order to reduce quantity and harmful 

properties of waste - at acceptable cost and using cleaner production methods, 
• reduce quantity of waste by using services provided by the Croatian Waste Exchange or by 

making use of other forms of exchange, 
• separately collect waste suitable for recycling and re-use, 
• make use of usable/acceptable waste generated in other branches of industry (construction, 

etc.), 
• dispose of sludge from industrial waste water treatment plants, depending on the type of 

sludge and technological process used. 

4.2.4  Agricultural and forestry/wood processing waste 

Competent subjects will initiate improvement of agricultural and forestry/wood processing 
waste management system on the basis of the following guidelines: 

• encourage prevention and/or reduction of waste generated in agriculture and forestry/wood 
processing industry by adoption of appropriate cleaner-production measures, 

• improve the system currently applied for the collection and use of agricultural and 
forestry/wood processing waste, 

• build facilities and installations for the material use and other use of agricultural and 
forestry/wood processing waste, 

• make use of liquid manure from cattle raising, 
• increase current capacities of rendering plants (in Dalmatia and Slavonia). 
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4.2.5  Hazardous waste 

The following guidelines have been defined for improvement of the hazardous waste 
management system: 

• establish and organise the hazardous waste collection network, 
• establish the system for the collection and transport of hazardous waste, 
• establish one or two hazardous waste management centres (recycling, treatment, disposal).  

A typical hazardous waste management centre is composed of the following basic 
elements: physicochemical treatment (inorganic line and organic line); thermal treatment; 
landfill for 12000 tons/year (120,000 cubic meters in capacity); other special elements, 

• develop a special information system with data bases and waste streams, 
• take organizational and financial measures for construction of necessary infrastructure, 
• build network of regional depots for the classification and storage of organic hazardous and 

inorganic waste, 
• dispose of waste oils in power plants of more than 3MW in capacity, 
• dispose of waste oils in cement factories, etc., 
• dispose of waste generated during petroleum extraction, normally by pressing it into deep 

geological boreholes, 

In addition to the known hierarchy of general principles (avoidance of waste generation, 
responsibility and obligations, vicinity of the place of generation, preserving quality of the air, 
soil and water), the following implementation instruments must also be applied to enable 
realization of the hazardous waste management system: 

• education and training and the right of public to the access to information and to 
participation, 

• avoidance of generation and reduction of quantities and hazardous properties at the 
place of generation (cleaner production), 

• reuse and recovery (based on commercial principles), 
• treatment of waste, 
• disposal of inert portion of the waste, 
• incentives for companies that implement recovery programs. 

4.2.6  Packaging waste 

The following guidelines for improvement of the system have been defined in keeping with 
the EU strategy on the management of packaging waste: 

• reduction in the generation of packaging waste, 
• change of design aimed at reducing the packaging, 
• encouragement of reuse, recycling and other means of recovery, 
• strict limitation and stop to final disposal of packaging waste, 
• introduction of waste charges for producers and importers so as to obtain financing 

needed to organize the system of collection, treatment and recovery of packaging waste. 

The reuse of the same packaging is one of the most economical contributions to the 
reduction in the packaging waste generation.  The packaging waste recycling relieves 
disposal sites, lowers emissions and preserves natural resources. 
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The cost of packaging waste management per unit of weight varies considerably but is, as a 
rule, much higher when compared to the contributions charged to households for the 
disposal of municipal waste. 

General quantitative objectives for 2010 and 2015 are presented in Table 3.3. 

4.2.7  End-of-life vehicles 

The following guidelines have been defined for improving the system for the management of 
end-of-life vehicles: 

• introduction of a fee for the import and production of vehicles to cover the cost of their 
disposal, 

• encouragement of citizens, owners and proprietors of end-of-life vehicles to bring them to 
appropriate collection points, 

• organization of the system for collection and transport of end-of-life vehicles to treatment 
facilities, 

• waste vessels, waste floating facilities, waste railway vehicles and waste airplanes should 
also be included into the system for the management of end-of-life vehicles, 

• recovery i.e. separation of useful parts of end-of-life vehicles and their return to the 
production cycle. 

General quantitative objectives for 2010 and 2015 are presented in Table 3.3. 

4.2.8  Waste tyres 

The following guidelines have been defined for improvement of the waste tyres management 
system: 

• introduce payment of a special charge for the import and production of tyres with the 
purpose of establishing the system for the collection, treatment and recovery of such 
tyres, 

• encourage and organize reuse of waste tyres for other purposes, for fabrication of 
segments of other products, for production of other materials, 

• enable thermal treatment when waste can not be used in a material way (generation of 
energy, conversion into synthetic gas or oil). 

• General quantitative objectives for 2010 and 2015 are presented in Table 3.3.e 

General quantitative objectives for 2010 and 2015 are presented in Table 3.3. 

4.2.9  Electric and electronic equipment waste (e-waste) 

The objective is to establish a system for the management of electric and electronic waste 
that would result in the annual collection of at least four kilograms of household e-waste per 
capita. 

Consequently the following guidelines have been defined for improvement of the e-waste 
management system: 

• separately collect and transport e-waste to available collection points so as to enable 
separation and reuse of usable components (metal, plastics, etc.), and appropriate 
management of hazardous waste, 

• introduce a fee/charge for the generation and import of waste, 
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• manage remainder of waste (mostly hazardous) in an appropriate manner, 
• separately collect cooling gases and manage such gases in an appropriate manner, 
• export waste that can not be managed or used in Croatia. 

A general quantitative objective for the year  2015 is presented in Table 3.3. 

4.2.10  Municipal sludge from wastewater treatment plants 

The municipal sludge will be managed in accordance with the European practice and 
objectives, i.e. in various ways depending on local conditions and ranging from thermal 
treatment to the use in agricultural applications. 

Table 4.1  Planned wastewater purification devices in excess of 50,000 EI7 
 

Location of 
treatment devices 

Level of 
treatment 

Number of treatment 
devices 

Capacity (1,000 
EI) 

Investment (in 
kn million) 

In inland areas II 14 3,183 4,325 

 III 6 538 835 

 Total 20 3,721 5,160 

In coastal areas II 9 1,883 2,440 

Total - 29 5,604 7,600 
Source: National water preservation plan (Official Gazette No. 8/99). 

The quantity of sludge that would be generated from the devices mentioned in Table 4.1 is 
estimated at 392,000 tons/year of sludge with 30% of dry substance content (DSC) or at 
118,000 t DSC/annually, and for Zagreb at 69,000 tons annually. 

If we take into account the waste treatment devices of less than 50,000 EI, and the 90 
percent population coverage, then the following estimate can be made: 

• total capacity of treatment plants (levels II and III) 72,000 EI 
• generation of sludge with 30% of dry substance content (DSC) 500,000 t/year 
• DSC generation 150,000 t/year 

The sludge generated at wastewater treatment plants can be used as follows: 

1. Agricultural applications (disposal on ploughfields). 
2. Thermal treatment in incinerating plants, cement factories, thermal power plants, etc., 

mostly with energy generation. 
3. Disposal in landfills. 
4. Composting. 
5. Other. 

Changes in the way the sludge generated in wastewater facilities is managed in the EU (for 
1994-2009 period) are presented in Table 4.2: 

                                                 
7 EI - equivalent inhabitant 
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Table 4.2  Management of sludge from wastewater treatment plants in the EU countries 
 

Type of management Percentage (%) 
 1994 2002 2009 
1. Disposal 40 21 18 
2. Agriculture 37 46 45 
3. Thermal treatment 11 20 23 
4. Composting 6 7 7 
5. Other 6 6 7 
Total 100 100 100 

Source: Bantoux et al., Urban Wastewater Treatment in Europe: What about the Sludge? 
IPTS – JRC-Sevilla 1998; S. Solmez et al., Modern and Ecological Sewage Sludge 
Treatment with Andritz Drying and Incineration Technologies, 1st International 
Symposium on Environmental Management, SEM 2003, Zagreb Fair, October 1-3, 
2003. 

It can be seen that the quantity of sludge disposal had been dramatically reducing in the 
period from 1994 to 2002, and that the proportion of sludge use in agriculture and thermal 
plants increased over the same period.  About ¾ of sludge generated at wastewater 
treatment plants was used in the EU as a material or in thermal applications, while less than 
¼ of the sludge was landfilled. 

4.2.11  Animal waste 

The system for the management of organic mass and energy from slaughterhouse waste 
should primarily be harmonized with the EU legislation and, in particular, with the Regulation 
EC 1774/2002 defining categories of materials from slaughtering processes and their further 
treatment, with sterilization prior to use.  According to the same Regulation, some animal 
waste from Category II and the entire waste from Category III should be used in the 
production of biogas (anaerobic fermentation), with sterilization as a pre-treatment.  The 
composting is also possible (with pre-treatment i.e. sterilization) in consultation with 
competent authorities. 

According to the estimate given by the Ministry of Agriculture, Forestry and Water 
Management, the thermal treatment of animal waste should be operated in open-type 
structures compliant with the EU requirements and, in particular, with those relating to 
thermal treatment of classified waste with different risk categories.  The number, capacity 
and location of necessary facilities will be defined through appropriate studies. 

In addition to these facilities, some temperature-controlled storage facilities/collection points, 
covering the needs of one or several counties, will also have to be built to provide for full and 
appropriate management of animal waste. 

The construction of a regional collection point for temporary storage and cooling of classified 
waste is planned in the town of Biljane Gornje in Zadar County. 

According to the proposal for an integrated collection and treatment of animal waste, smaller 
facilities would be situated in the radius of 60 to 120 km from the central collection point.  
This system would be used for Zadar, Vukovar and Central Istria.  Raw materials would be 
transported in refrigerated containers from the place of origin to the central collection point.  
The final products should be: biogas, animal feed, biological manure, electrical energy, 
thermal energy, or products that are used in road construction sector. 



- 63 - 

 

4.2.12  Waste oils 

The following guidelines have been defined for improvement of the waste oils management 
system: 

• process waste mineral oils by thermal treatment in the existing and new thermal plants, 
cement factories, and in industrial thermal plants and boiler houses, 

• introduce charges/fees for oil production and import, 
• improve system for separate collection of waste oil, and enhance waste oil collectors control 

in order to achieve a specified and guaranteed level of quality, 
• undertake smaller rehabilitation works in plants to enable co-incineration of waste oil or to 

increase present capacities, 
• collect cooking oil separately and proceed to their recovery (production of engine biofuel, 

etc.). 

A general quantitative objective for the year  2010 is presented in Table 3.3. 

4.2.13  Waste batteries and accumulators 

The following guidelines have been defined for improvement of the waste batteries and 
accumulators management system: 

• ban sale of batteries with a dominant heavy metal content (Hg, Cd), 
• introduce charges/fees for import and production, 
• improve and implement the waste batteries and accumulators management system in the 

entire territory of Croatia (first products with hazardous substances and then all products).  
In this respect, it is necessary to: 
• enable and encourage consumers to deposit waste batteries and accumulators at 

appropriate collection points, 
• achieve quotas specified for separate collection of waste batteries and accumulators (e.g. 

in kg/apartment, year, or in the percentage of the total quantity of products offered on the 
market), 

• put in place special encouragements and incentives for the use of renewable batteries 
through financial and taxation policies, 

4.2.14  Persistent organic pollutants 

The Croatian Centre for Cleaner Production, Zagreb, prepared a National Implementation 
Plan for the application of the Stockholm Convention in Croatia.  This Plan was prepared in 
the scope of the United Nations Industrial Development Organization (UNIDO) project 
financed by Global Environmental Facilities. 

The system for improving management of persistent organic pollutants is to be implemented 
in accordance with the National Implementation Plan in the scope of which various action 
plans and strategies, with appropriate activities and measures, have been defined.  This 
includes the following: 

• change or adopt new regulations, 
• determine institutional responsibilities, 
• exclude from use equipment with polychlorinated biphenyls, 
• introduce monitoring activities to determine environmental pollution by persistent organic 

pollutants, 
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• identify locations contaminated with persistent organic pollutant compounds, 
• raise present level of concern, and educate general public abut this issue. 

This constitutes, together with an estimate of financial cost and time schedule, the basis for 
the fulfilment of requirements specified at the Convention. 

One of fundamental problems is to remove from use industrial devices that contain 
polychlorinated biphenyls.  This requires a timely preparation of economic/industrial subjects, 
in consultation with national institutions, so that this equipment and devices can be replaced 
in a least harmful way, and that the related disposal cost can be scheduled over a longer 
period of time. 

4.2.15  Medical waste 

The Ministry of Health and Social Welfare is responsible for the system of managing waste 
that in generated during provision of health care services.  This management is based on 
cost and benefit analyses and studies, and on the cadastre of existing waste management 
facilities and installations. 

Legal preconditions have been created for improvement of the medical waste management 
system based on optimum technologies.  The selection of such technologies is dependant on 
the quantity and type of waste, location and transport, and on feasibility study results.  At 
that, the basic assumption is that all subjects are included in waste management: from 
health-service beneficiaries to medical workers. 

The following factors are highly significant for solving waste management problems on local 
and regional levels: 

• place of generation and properties of waste, 
• treatment technology, 
• supervision of waste streams, and keeping detailed records of such streams. 

The inert medical waste will be managed within the system used for the management of 
municipal waste and technological waste similar to municipal waste. 

The following guidelines - based on full education and separate collection - have been set for 
the management of the remaining medical waste i.e. hazardous medical waste: controlled 
separation, reuse - recovery, treatment. 

The following treatment options are available for hazardous waste: 

• physicochemical treatment, 
• biological treatment, 
• thermal treatment, 
• disposal. 

Appropriate data relating to this issue, with presentation of most favourable technological 
solutions and optimum capacities needed for treatment and management of medical waste, 
were gathered in the scope of the Project for an optimum management of waste generated 
through medical profession in the territory of the Republic of Croatia (Ministry of Health and 
Social Welfare, 2003).  Various implementation models, ranging from public bidding to BOT 
concession models, have also been examined. 
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Pursuant to the National Activity Program (NAP) formulated by the Ministry of Health and 
Social Welfare, the following measures are proposed as a precondition for improvement of 
the medical waste management system: 

• establish a national-level commission, 
• find sources of financing and funds, 
• form expert groups and monitor results together with main participants and the Medical 

Waste Management Agency, 
• determine priorities and decide on financing models based on information about quantities, 

waste streams, costs and guarantees, 
• prepare documents for the use of the EU non-refundable pre-accession funds, 
• after an initial period in which medical waste management concessions will be granted to 

authorized companies according to the regionality principle, one or several installations will 
be built for the thermal treatment of medical waste on regional level. 

4.3  Rehabilitation of landfill sites and "hot spots" 

In keeping with the already initiated approximation of national legislation to the corresponding 
EU regulations, the Environmental Protection and Energy Efficiency Fund will respect in the 
course of its activities not only the national laws and regulations but also the corresponding 
EU directives (Directive 1999/31/EC on waste disposal), and will instruct the Fund 
beneficiaries to do the same.  According to the data provided by the Environmental 
Protection and Energy Efficiency Fund, kn 1.6 billion will be needed for the remedy of 145 
landfill sites in the period until 2010 (Phase I), while the total funding requirement is 
estimated at kn 2.5 billion. 

Actual costs and remedial measures, as well as possible benefits, will be determined for 
each location based on documents and procedures specified to this effect.  The priorities and 
technologies of remedial activities shall be harmonized with an integrated waste 
management system whose scope and guidelines are determined by this Strategy, while 
time schedules for realization of projects are given in waste management plans. 

The remedy/upgrade of landfills is an integral part of improvement of the waste management 
system (AUD).  It includes the following: 

• establish controlled and organized landfills within the network of facilities and installations 
needed for proper functioning of the waste management system, 

• other landfills are gradually closed down, after abatement of their impact on environment, 
human health and natural landscape, 

• improve sites polluted by waste disposal ("hot spots", uncontrolled dumpsites). 

To make the landfill remedy program effective, the following actions must be taken: 

• continue with the already initiated "urgent measures" and actions, 
• build waste management centres, 
• upgrade in an integrated manner official and unsupervised landfills, 
• interlink and harmonize activities specified in the above three points, 
• produce guidelines for the management of municipal waste as well as guidelines for 

disposal, 
• produce guidelines for typical solutions relating to remedial projects and legalization of 

unauthorized disposal sites, taking into account geographical specificities and criteria given 
in the corresponding EU directives, 
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• produce guidelines for the selection of locations, including proposals for the location of 
waste management centres. 

Guidelines for the implementation of remedial/upgrading actions, as determined in the 
Strategy and the Waste Management Plan, are the basis, i.e. the obligation for the 
elaboration of documents to be prepared in accordance with the Law on Physical Planning, 
Law on Environmental Protection (national and county level reports about environmental 
situation, and environmental protection programs) and the Law on Waste (waste 
management plans on the county, municipal and district levels).  It is on this basis that 
location requirements will be determined for an integrated waste management system, as 
well as those for the rehabilitation, upgrade (improvement) or closedown/removal of existing 
landfill sites. 

In consultation with the Environmental Protection and Energy Efficiency Fund and local 
government units, the Ministry of Environmental Protection, Physical Planning and 
Construction will proceed to the elimination of "hot spots" (old burdens) at the following 
locations: Alumina Plant in Obrovac (lagoons), Lemić brdo near Karlovac, Mravinačka kava 
(asbestos) landfill at Kaštela bay, Slag landfill at Kaštela bay, Sovjak near Rijeka, Bakar coke 
plant, phosphogypsum stacks at Petrokemija Kutina, Slag deposit at Plomin I thermal plant, 
and oily sludge in Botovo.  for this purpose, the Fund has already secured funding in the 
amount of kn 162 million which will be used in the period from 2005 to 2008 for the 
elaboration of the improvement/upgrading plan, for protection measures, preliminary 
investigations, selection of technological solutions and contractors, and for realization of 
improvement/upgrading works, while other necessary funding will be secured partly from the 
budget, partly from pre-accession funds, partly from local government units, and partly from 
companies responsible for the generation of waste on these localities. 

4.4  Responsibilities for implementation of planned activities 

The following subjects/bodies are responsible, to the extent specified below, for 
improvements to the integrated waste management system: 
 
Participants Role/activities 
Croatian Parliament 
and Government 

o create policies and strategic orientations in the sphere of waste 
management, 

o establish an inter-departmental coordination body for 
harmonization of waste management policies, 

o establish an appropriate economic, financial and regulatory 
framework for the implementation of the Strategy, 

o inform all participants about the Strategy, 
o facilitate selection of locations for all necessary facilities and 

installations, 
o in the scope of their own purchasing policies, give preference to 

environment-friendly products, 
o conduct or give support to other activities that are necessary in 

the improvement of the integrated waste management system. 
Ministry of 
Environmental 
Protection, Physical 
Planning & 
Construction 

o prepare implementation regulations in relation to waste 
management, and ensure implementation of these regulations, 

o propose conditions for additional sources of financing, 
o improve international cooperation and provide for free flow of 

information, 
o coordinate cooperation - via the interdepartmental coordination 

body - in the harmonization of policies and activities in the sphere 
of waste management, 

o determine location (through physical planning documents) for 
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facilities and installations to be included in the waste management 
system, 

o encourage cooperation among regional and local government 
units in view of joint planning and construction of waste 
management facilities and installation, 

o supervise implementation of the Strategy through waste 
management plans of the Republic of Croatia, and through 
monitoring systems (indicators and other tools), 

o implement, coordinate and encourage implementation of 
measures defined in the Strategy, 

o deliver authorizations and permits for waste management and for 
facilities, 

o carry out inspections, 
o encourage purchase of environment-friendly products, 
o implement and/or encourage other activities as needed for the 

advancement and improvement of the integrated waste 
management system. 

Environmental 
protection and 
Energy Efficiency 
Fund 

o finance programs for: improvement of landfill sites, avoidance and 
reduction of waste, and use of valuable properties of waste, 

o finance improvement of hazardous landfill sites, 
o encourage cleaner production, and avoid and reduce generation 

of waste and emissions in production processes, 
o encourage use of waste in the production of raw materials and 

new products, 
o ensure additional sources of financing and provide for repayment 

of debts in case of justified investments, 
o encourage preparation of educational, research and 

development-oriented studies, programs, projects, and encourage 
other activities, 

o encourage purchase of environment-friendly products, 
o implement and/or encourage other activities as needed for the 

advancement and improvement of the integrated waste 
management system. 

Environmental 
Protection Agency 

o produce a reliable data base about the types, quantities, places of 
generation and disposal of all types of waste, 

o prepare data for the production of waste management reports 
which are an integral part of environmental situation reports, 

o collect waste management plans, 
o improve system used for data collection and for reporting on 

waste management activities 
o keep and improve the environmental protection information 

system with the waste management information system, 
o cooperate with the European environmental agency and other 

environmental protection agencies, 
o encourage reduced waste generation, 
o encourage purchase of environment-friendly products, 
o enable to general public an undisturbed access to the data and 

information, 
o implement and/or encourage other activities as needed for the 

advancement and improvement of the integrated waste 
management system. 

Other central bodies 
forming part of the 
national 
administration 

o participate through the interdepartmental coordination body in the 
harmonization of waste management policies and activities, 

o create conditions for the reduction of quantities and harmful 
properties of the waste which is within their competence, 
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(ministries, national 
administrative 
organizations) 

o encourage construction of facilities and installations as well as 
commercial enterprises aimed at making use of energy generated 
by waste which is within their competence, 

o encourage purchase of environment-friendly products, 
o perform administrative and other professional tasks in the field of 

metronomy, accreditation and standardisation. 
Regional 
government units 
(counties) 

o adopt county-level (regional) waste management plans in 
harmony with the Waste Management Plan of the Republic of 
Croatia, and in consultation with municipalities and districts, 

o determine locations (through development plans) for waste 
management facilities and installations, 

o establish county-level waste management centres, in consultation 
with districts and municipalities, with the possibility of association 
(for this purpose) with other counties, 

o conduct improvement and closedown of landfills in accordance 
with the waste management plan, and with co-financing, 

o collect and submit date in accordance with prevailing regulations, 
o encourage purchase of environment-friendly products, 
o continuously educate and inform administrative bodies and 

general population. 
Local government 
units (districts and 
municipalities) 

o determine locations (through development plans) for waste 
management facilities and installations, 

o adopt waste management plans, in keeping with the national 
waste management plan, 

o organize collection and safe disposal of municipal waste in 
accordance with standards and waste management plans 
adopted by the district/municipality, 

o continuously educate and inform administrative bodies and 
general population, 

o enable separate collection of secondary raw materials and 
biowaste, and organize transport to waste management centres, 

o submit data in accordance with prevailing regulations, 
o encourage purchase of environment-friendly products. 

Waste producers - 
households 

o dispose of waste in an appropriate manner, 
o place waste destined to recovery (paper, glass, PET-packaging, 

tin cans, old iron, biowaste, etc) or to special treatment (batteries, 
oils, biowaste, medications, etc.) in appropriate 
containers/recycling yards or at some other appropriate places, in 
an appropriate way (e.g. composting), 

o purchase products containing recycled materials, and purchase 
products and use services that generate less waste (abide by 
basic principles of sustainable development), 

o be an active participant in the program and activities aimed at 
improving and bettering the waste management system. 

Other producers of 
waste and products 

o produce waste management plans, 
o report all types and quantities of waste produced, 
o enable (and pay for) separate collection, transport and recovery 

and/or management (treatment and/or disposal) of waste they 
generate, 

o avoid generation of waste and reduce the quantity of waste at the 
place where it is generated. 

Importers and 
exporters 

o import products that generate smaller quantity of waste, less 
hazardous waste, and waste that can easier be recycled and 
reused, 

o label products in an appropriate manner, 



- 69 - 

 

o provide for separate collection and treatment of waste generated 
by products they placed on the market, 

o submit data in accordance with prevailing regulations. 
Waste collecting 
companies 

o acquire permits as needed for the performance of this activity, 
o report on the type and quantity of waste collected, 
o organize final treatment/disposal of waste at the premises of 

authorized waste treatment companies. 
Waste treatment 
companies 

o acquire permits as needed for the performance of this activity, 
o treat waste using best available technologies, 
o submit reports to a competent authority about the type and 

quantity of waste that they have recycled or otherwise processed 
(treated or landfilled), 

o manage each individual type of waste in a specified manner, 
o charge for their services based on the quantity of waste treated. 

Professional 
associations, 
business 
associations and 
other associations 

o implement programs aimed at improving current practices, level of 
concern and information about environment, including 
encouragement of public participation. 

Consulting 
organizations 

o implement energy efficiency and cleaner production programs, 
o advocate use of best available technologies, 
o perform other activities in the process of improving the integrated 

waste management system. 

4.5  Instruments for the implementation of planned activities 

The Law on Waste (Official Gazette No. 178/04) has provided the legal basis for the adoption 
of subordinate acts, implantation regulations and waste management plans, which will 
constitute the legal and legal-documentary basis for the implementation of guidelines 
specified in the Strategy. 

The Waste Management Plan of the Republic of Croatia will inter alia contain: 

• measures for the avoidance and reduction of waste generation, 
• types, quantities and origin of waste that has to be managed, 
• management requirements according to waste categories, 
• disposition of sites and locations (network) for facilities and installations for the recovery 

and treatment of waste, and deadlines for the construction of such facilities, 
• general technical requirements for waste management facilities and installations, 
• estimate of funding and possible sources of funding for the implementation of waste 

management objectives. 

During elaboration of the Plan, appropriate EU recommendations will also be taken into 
account, and so the future Plan is likely to be organized as follows: 

A. General considerations and background information 

1. General information about the waste issue 
2. EU legislation 
3. Croatian legislation 
4. Presentation of national policy with general waste management principles 
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B. General situation 

1. Quantities of waste for 
- waste streams 
- sources of waste 
- waste management options 

2. Waste collection and treatment 
3. Cost and financing 
4. Evaluation of preliminary objectives 

C. Planning 

1. Planning assumptions (future quantities and composition of waste) 
2. Determination of objectives for 

- waste streams 
- sources of waste 
- waste management options 

3. Action plan, with measures for the fulfilment of objectives 
- collection systems 
- waste management facilities 
- responsibilities 
- cost and financing 
- time schedule 

In accordance with the Waste Management Plan of the Republic of Croatia, regional and 
local authorities (counties, City of Zagreb, municipalities and districts) will prepare their own 
plans with a particular emphasis on waste management options on regional and local levels, 
including: 

1.  Waste management plan for counties and the City of Zagreb 

- measures for avoidance and reduction of waste generation, 
- measures for waste management in accordance with the best available technology, taking 

into account the cost and environmental acceptability, 
- measures aimed at making use of valuable properties of waste, i.e. measures for separate 

collection of waste, 
- planning construction of waste management facilities with the purpose of establishing a 

national network of waste management facilities, 
- measures for improvement of environment polluted by waste, including measures for 

improvement of uncontrolled dumpsites, 
- measures for the supervision and monitoring of waste management activities, 
- sources of financing and financing available for the implementation of measures, 
- deadlines for the realization and implementation of measures set in the plan. 

2.  Waste management plans for municipalities and districts 

- measures for separate collection of municipal waste, 
- measures for the operation and supervision of municipal landfills, 
- list of waste-polluted sites and uncontrolled dumpsites, 
- priority list for improvement/upgrading of uncontrolled dumpsites and waste-polluted sites, 
- sources of funding and funding available for the implementation of measures. 
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A number of waste management programs will be elaborated in the scope of waste 
management plans, so as to facilitate realization and implementation of waste management 
objectives: 

1.  Programs for non-hazardous waste: 

a) non-hazardous waste generated in industry, trade sector and services sector - 
avoidance, recovery and disposal, 

b) agricultural, food-processing, animal, forestry, and wood-processing waste - use of 
residual substances in the biological cycle and for energy generation, 

c) municipal waste and municipal sludge 
- development of a complex regional system for the collection, separate collection, 

recovery, treatment and disposal, 
- reduction of quantities of biodegradable organic waste destined for disposal, 
- use, treatment and disposal of sludge. 

d) construction and demolition waste, 

2. Programs for hazardous waste: 

e) avoidance, reduction, recycling, treatment and disposal of hazardous waste, 
f) rehabilitation/improvement of high-risk areas, 

3. Programs for special waste streams: 

g) streams of special materials and special waste: 
- persistent organic pollutants, 
- animal waste. 

4. Other programs: 

h) development of waste management organizations and institutions, at national and 
regional levels, 

i) National program for the management of solid waste generated on islands, 
j) unloading waste from vessels in ports. 

In order to implement the mentioned planning and programming documents to be devised in 
the sphere of waste management, it would also be necessary to develop and prepare certain 
strategic and technical instructions and guidelines for: 

o development of standards and guidelines for the design and management of landfills; 
development of waste management plans, 

o cost recovery and estimated price to be charged for the collection, recovery, treatment 
and disposal of waste, 

o development of public-private partnerships, concessions, BOT models, favourable 
financing lines, 

o applicable waste management techniques, 
o improvement and closedown or continued operation of landfill sites, 
o methods for dealing with municipal waste, and for its disposal, 
o typical solutions for improvement projects and for legalization of unauthorized disposal 

sites, taking into account geographical specificities and criteria given in the corresponding 
EU directives, 

o selection of locations, including proposals for the location of waste management centres. 
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4.6  Bodies in charge of waste management operations 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
EPA - Environmental Protection Agency 
Fund - Environmental Protection and Energy Efficiency Fund 
MEPPPC - Ministry of Environmental Protection, Physical Planning and Construction 
 
  
 

Figure 4.3  Bodies in charge of waste management activities in Croatia 

The following is assumed in the new organization of bodies in charge of waste management: 

• strengthening of waste management departments within the MEPPPC central national 
administration bodies, 

• strengthening of the Environmental Protection Agency and the Environmental Protection 
and Energy Efficiency Fund, 

• strengthening of bodies in charge of waste management at the level of counties, districts 
and municipalities, 

• improving horizontal and vertical coordination among all bodies responsible for the 
implementation of the waste management system (e.g. establishment of the Waste 
Management Coordination Body) 
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5.  INVESTMENT COST ESTIMATE AND SOURCES OF FINANCING 

An estimate of initial and subsequent funding needed for the implementation of the Strategy, 
and the sources of financing for waste management in the entire Croatian territory in 2005-
2025 (without operating and maintenance costs) are presented in this section. 

A)  Estimated cost of planned investment 

1.  General measures 

• analysis and determination of the actual situation regarding waste management in the 
Republic of Croatia, 

• establishment of the program for the management of all types of waste, 
• establishment of the waste management information system, 
• approximation of waste-related regulations applied in the Republic of Croatia to the EU 

regulations, etc. 

Funding required: Kn 225 million (€ 30 million) 

2.  Avoidance of waste 

• education and training programs about waste issues, programs for the promotion of better 
practices in this area, 

• encouragement of cleaner production and cleaner products, 
• encouragement of cleaner consumption, 
• reductions in the sphere of packaging. 

Funding required: Kn 300 million (€ 40 million) 

1 - 2 total: Kn 525 million (€ 70 million) 

3. Waste management centres with biocomposting plants 
Funding required: Kn 3,450 million (€ 460 million) 

4. Waste collection - equipment 
Funding required: Kn 3,255 million (€ 434 million) 

5. Waste collection points (recycling yards, islands, etc.) 
Funding required: Kn 720 million (€ 96 million) 

6. Waste-fuelled plant - first phase in the City of Zagreb 
Funding required: Kn 2,175 million (€ 290 million) 

7. Waste-fuelled plant - second stage 
Funding required: Kn 3,292 million (€ 439 million) 

8. Mechanical - biological treatment plant 
Funding required: (four 4 plants) Kn 622 million (€ 83 million) 

9. Handling station with baling 
Funding required: Kn 480 million (€ 64 million) 

10. Extension of landfill sites 
Funding required: Kn 390 million (€ 52 million) 
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11. Improvement/upgrade of landfill sites 
Funding required: Kn 2,581 million (€ 344 million) 

3. - 11. total - (Municipal waste  - Phases I and II) Kn 16,965 million (€ 2,262 million) 
 

12. Hazardous waste 
Funding required: Kn 937 million (€ 125 million) 

13. Construction waste 
Funding required: Kn 712 million (€ 95 million) 

14. Agricultural and forestry / wood processing waste 
Funding required: Kn 1,500 million (€ 200 million) 

15. Other principal waste streams 
Funding required: Kn 1,875 million (€ 250 million) 

16. Rehabilitation of old burdens 
Funding required: Kn 750 million (€ 100 million) 

17. Industrial and mining waste 
Funding required: Kn 1,125 million (€ 150 million) 

12. - 17. total Kn 6,899 million (€ 920 million) 

OVERALL TOTAL (PHASES I AND II) Kn 24,389 million (€ 3,252 million) 

Source: Costs for items 1 - 11 were taken from the final report on the Framework National 
Strategy on Waste Management, with an emphasis on communal waste (Carl Bro 
Consortium in the scope of the EU CARDS Program for Croatia, 2003) while other 
costs were taken from studies on hazardous and construction waste; the costs 
relating to other types of waste, general measures and waste avoidance, were 
estimated on the basis of available documents. 

 According to this Strategy, the total investment needed is estimated at Kn 24,389 million (€ 
3,252 million), out of which Kn 525 million (€ 70 million) is destined for general measures and 
waste avoidance activities, Kn 16,965 million (€ 2,262 million) for municipal waste, and Kn 
6,899 million (€ 920 million) for other types of waste, taking at that into account construction 
of waste fuelled power plants and facilities for the mechanical - biological and thermal 
treatment of waste, as well as other technical solutions, with the exception of the option 
involving disposal of untreated waste as a final solution. 

The costs of waste collection and construction of handling stations (items 4 and 9) will be 
solved either as is currently the case, i.e. by awarding concessions, or in an another legally 
acceptable manner, which is in harmony with the opinion formulated by the European 
Commission.  Initial investments would thus be reduced by Kn 3,735 million (€ 498 million), 
so that the total investments over the 20 year period - not including operation and 
maintenance costs - would amount to Kn 20,654 million (€ 2,754 million). 

B)  Sources of financing 

All sources of financing must be accurately defined and secured in order to enable efficient 
realization of projects planned in the scope of the waste management system.  The financing 
currently at the Fund's disposal for the year 2004 accounts for only one tenth of the funding 
needed to comply with the EU requirements. 
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1.  Financing from public sources: 

• national budget, 
• Environmental Protection and Energy Efficiency Fund (fee charged to polluters for CO2, 

SO2 and NO2 emissions, fee for burdening the environment with municipal, inert and 
hazardous waste, special environmental fee charged for motor vehicles), 

• County-level budgets and budget of the City of Zagreb, 
• budgets of districts and municipalities. 

2.  Other sources of financing: 

• commercially available capital - leasing and equity shares, 
• concessions and other public/private partnerships, 
• own sources, 
• donations, etc. 
• pre-accession, cohesion and structural funds available at the EU level, 
• international financing institutions with favourable credits, interest rates and grace periods. 

According to previous EU experience in the sphere of waste management financing, it may 
reasonably be expected that the proportion of other sources of financing, as related to public 
funding, is quite considerable. 

Either one or several sources of financing will be used in the realization of waste 
management programs and projects. 

No more of one half of the total funding (i.e. Kn 12,195 million or € 1,626 million) is to be 
secured from public revenues.  The remainder is to be secured from other sources. 

Financing from public revenues: 

• National budget: the funding of Kn 7,317 million or € 975 million is to be allocated in the 
2006-2015 period (i.e. 30 percent of the total funding required for the waste management 
system, or 60 percent of public revenues); this funding is mostly related to waste-fuelled 
power plants and hazardous waste management. 

• Environmental Protection and Energy Efficiency Fund: the funding of Kn 2,439 million 
or € 325 million is to be allocated in the 2006-2015 period. 

• County-level budgets and budget of the City of Zagreb: the funding of Kn 1,223 million 
or € 163 million is to be allocated in the 2006-2015 period. 

• Budgets of districts and municipalities: the funding of Kn 1,222 million or € 163 million is 
to be allocated in the 2006-2015 period. 
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The following funding is to be secured, in accordance with the Law on Waste, from national 
budget for investment in the waste management system: 

 
Year   mil. HRK   mil. Euro 

 
2006    430       57,2  
2007    453       60,3  
2008    537       71,6  
2009    610       81,2  
2010    690       92,0  
2011    760     101,2  
2012    833     111,0  
2013    906     120,8  
2014    1.001     133,4  
2015    1.097     146,3  

_________________________________________________________  
TOTAL:  7.317    975,0  

Due to relatively low prices currently charged for services in the sphere of waste 
management, it would be highly significant to plan their continuous and gradual increase to 
the level that is sufficient to cover real costs incurred in this sector, taking at that into account 
the fact that this price is dependant on the quantities and hazardous properties of waste 
based on the "polluter pays" principles.  For municipal waste, this could mean transition in the 
first phase from the price based on habitable area to the price based on quantity, which is 
already applied in some parts of Croatia. 

In addition, it would be necessary to introduce the system based on appropriate regulations, 
involving payment of special charges such as charges for specific products (cars, tyres, 
household appliances, electrical and electronic devices) and charges for packaging that will 
become waste, or to introduce the deposit and refund system. 

The following measures should inter alia be taken to achieve objectives in the industry and 
mining sectors and in the field of waste management: encourage avoidance and reduction of 
waste generation, develop system for collecting charges/fees for the disposal of special 
categories of waste, finance improvements in waste collection and transport systems, 
encourage study of new technologies, organizational structures and economic instruments, 
introduce incentives for waste recycling in the customs and taxation systems, and encourage 
reduced generation of waste and use of returnable packaging. 

6.  CONCLUSION 

According to the Environmental Protection Strategy of the Republic of Croatia adopted in 
2002, and the opinion formulated by the European Commission, the waste management is 
the biggest problem and priority in environmental protection in Croatia, which is why 
greatest efforts must be made to harmonize this sector with the acquis communautaire. 

The Strategy of Waste Management in the Republic of Croatia (hereinafter referred to as 
the Strategy) is based on the general waste management principles of the EU, and is a 
realistic framework for the introduction of a more sustainable waste management practices in 
Croatia by the year 2025.  It is estimated that the total of about 13.2 millions of tons of waste, 
or 2.97 tons of waste per capita, is generated in Croatia every year. 

The description of the current situation contains 15 priority waste streams, in keeping with 
the practice in the EU, with facilities and installations for waste management, and an 
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overview of landfill improvement activities which have already gained momentum thanks to 
the co-financing through the Environmental Protection and Energy Efficiency Fund. 

The objectives and measures for waste management in Croatia have been set in 
accordance with the current practice in the EU, taking also into account some features that 
are specific to Croatia.  Objectives for priority streams have been harmonized with the EU 
directives and with time gaps assumed for Croatia. 

Based on objectives and measures, the waste management concept AUD (Avoidance - 
Use - Disposal), applicable for all waste streams, is proposed.  In addition, guidelines 
enabling approximation to relevant EU regulations are given for 15 priority waste streams.  
Some programs are also proposed for non-hazardous and hazardous waste, especially for 
waste streams. 

The vision of waste management in Croatia, based on the proposed concept, contains the 
following: 

• gradual organization of waste management centres with treatment plants, disposal areas 
and other facilities: in addition to Zagreb, twenty county-level centres and four regional 
centres, with gradual upgrading and closedown of most existing landfills, 

• ban to waste disposal on islands and construction of handling stations with separate 
collection, recycling and baling of remaining waste, including transport to appropriate 
centres on the mainland, 

• special protection of ground water in karst areas, so as to avoid infiltration of seepage 
water from landfills and other facilities, 

• prevention of waste discharge into the sea, lakes, rivers and creeks, 
• hazardous waste management centres with an appropriate network of collection points, 
• control of high priority waste streams, 
• high level of participation of domestic industry, equipment and services on waste 

management projects, as a contribution to the reduction of unemployment rate and 
external-trade deficit, 

•  engagement of foreign partners and capital based on independent feasibility studies and 
support to joint investment based on public - private partnership in keeping with the IPPC 
- BAT technology (BAT - best available technology), 

• strengthening the existing waste management organizations and forming 
interdepartmental coordination bodies for waste management, so as to provide for 
good cooperation among relevant ministries with respect to specific waste streams, 

• education of general public, experts and administrative bodies: Programs and 
activities aimed at increasing the present level of knowledge should be based on the 
approach combining development, research and operational components. 

The financing necessary for the realization of the Strategy over the next 20 years is 
estimated at Kn 24 billion (€ 3.25 billion). 

The sources of financing planned for this purpose are: national and local budgets, 
Environmental Protection and Energy Efficiency Fund, and other domestic or international 
sources of financing. 

The financing to be secured from national budget concerns funds that have be provided by 
the state in accordance with the Law on Waste (hazardous waste, incineration, etc.). 
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Due to relatively low waste charges currently applied in Croatia, their gradual but 
continuous increase, higher than inflation rate, must be planned, taking into account the 
fact that these charges/fees must be harmonized with the "polluter pays" principle. 

Based on this Strategy and pursuant to Article 9 of the Law on Waste, and in keeping with 
the EU practices, the Government of the Republic of Croatia will adopt the Plan of Waste 
Management in the Republic of Croatia as an implementation document relating to a four 
year period. 

The adoption of the Strategy and the Plan of Waste Management in the Republic of Croatia 
is of special significance to Croatia, as these documents actually initiate changes enabling 
gradual solution of current problems and improvement of the present system, while also 
steadily orienting the Republic of Croatia toward the sustainable waste management and 
integration in the European Union. 

Class: 310-33/05-01/01 
Zagreb, October 14, 2005 
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BASIC TERMINOLOGY 

Packaging waste 
The packaging waste is any kind of packaging and packaging waste covered by the 
definition of waste as contained in the Directive on waste (75/442/EEC), with the 
exception of production residues. 

Biologically degradable waste 
This is the waste that can be decomposed in an aerobic or anaerobic way (such as 
foodstuffs, waste from gardens, paper and cardboard), (according to Article 2(m) of 
the Directive on waste disposal No. 1999/31/EC). 

Integrated waste management 
This term originates from the U.S.A. and is related to the complementary change of 
various waste management procedures so as to provide for the safe and efficient 
management of municipal solid waste streams, with the least possible harmful effects 
to human health and natural environment.  The integrated waste management system 
includes some or all of the following components: reduction of waste quantity at the 
source (including multiple use of products), recycling of materials (and composting), 
incineration of waste (using energies generated by waste) and waste disposal. 

Cleaner production 
Cleaner production means the continuous application of an integrated preventive 
environmental strategy to processes, products and services to increase efficiency and 
reduce risks to humans and the environment.  In the production process, cleaner 
production results from one or a combination of conserving raw materials, water and 
energy; eliminating toxic and dangerous raw materials; and reducing the quantity and 
toxicity of all emissions and wastes at source during the production process.  The 
cleaner production strategy also focuses on an overall reduction of harmful influences 
throughout the life cycle of products and services, from the design, to the use and 
final disposal (according to the UNEP definition). 

Waste management 
The waste management is a set of activities and measures for the prevention of 
waste generation, for reduction of its quantity and/or its harmful influee on 
environment, and for the collection, transport, recovery, treatment and disposal of 
waste, including supervision of such operations and care about landfills that have 
been closed down. 

Inert waste 
The inert waste is the waste that is not susceptible to significant physical, chemical 
and/or biological changes.  The inert waste is not soluble or inflammable, does not 
react physically or chemically, can not be degraded by biological action, and does not 
form substances harmful to environment and human health in contact with any 
compound.  The inert waste discharges a negligible quantity of polluting and/or 
ecotoxical substances that are therefore not harmful to the air, water and ground 
water. 

Municipal waste 
The municipal waste is the household waste and the waste from the industrial and/or 
services sector but only if such waste is considered similar, by its properties and 
composition, to household waste. 
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Non-hazardous waste 
The non-hazardous waste is the waste that has been defined as non-hazardous 
based on its properties and composition, as specified in Article 2 of the Law on Waste 
(Official Gazette, No. 178/04). 

Treatment 
The treatment is a procedure by which properties are modified in a mechanical, 
physical, thermal, chemical or a biological process, including classification, in order to 
reduce volume and/or harmful properties, facilitate waste handling, and improve 
usability of waste. 

Landfill 
A landfill site for the deposit of the waste onto or into land (i.e. underground) 
(according to Article 2(g) of the Directive on waste disposal No. 1991/31/EC).  The 
landfills can be: 
- internal landfill sites (producer of waste deposits the waste produced by him at the 

place of production), 
- permanent landfill sites, sites that are used for permanent disposal of waste (for the 

period of more than one year), 
The landfills are not: 
- installations where the waste is unloaded and prepared for transport to an another 

location for recovery, treatment or disposal, 
- stockpiles where waste is stored prior to recovery or treatment (for less than 3 

years), and 
- stockpiles where waste is stored prior to disposal (for less than 1 year). 

Hazardous waste 
The hazardous waste is the waste that has been defined as hazardous based on its 
properties and composition, as specified in Article 2 of the Law on Waste (Official 
Gazette No. 178/04), i.e. it is the waste that has to have one of the properties 
specified in Annex III to the Directive 91/689/EC, namely: 
 
H1 Explosive 
H2 Oxidising 
H3 Flammable 
H4 Irritant 
H5 Harmful 
H6 Toxic 
H7 Carcinogenic 
H8 Corrosive 
H9 Infectious 
H10 Toxic for reproduction 
H11 Mutagenic 
H12 Substances and preparations which release toxic or very toxic gases in contact 

with water, air or an acid 
H13 Substances and preparations capable by any means, after disposal, of yielding 

another substance, e.g. a leachate, which possesses any of the characteristics 
listed above (H1-H12) 

H14 Ecotoxic substances. 

Recovery 
The recovery is every new treatment of waste enabling its reuse as a material or as a 
source of power. 
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The recovery denotes any of the following operations specified in Annex IIB of the 
Council Directive on waste 75/442/EEC: 

R 1 Use principally as a fuel or other means to generate energy 
R 2 Solvent reclamation/regeneration 
R 3 Recycling/reclamation of organic substances which are not used as solvents 

(including composting and other biological transformation processes) 
R 4 Recycling/reclamation of metals and metal compounds 
R 5 Recycling/reclamation of other inorganic materials 
R 6 Regeneration of acids or bases 
R 7 Recovery of components used for pollution abatement 
R 8 Recovery of components from catalysts 
R 9 Oil re-refining or other reuses of oil 
R 10 Land treatment resulting in benefit to agriculture or ecological improvement 
R 11 Use of wastes obtained from any of the operations numbered R 1 to R 10 
R 12 Exchange of wastes for submission to any of the operations numbered R1 to 

R11 
R 13 Storage of wastes pending any of the operations numbered R 1 to R 12 

(excluding temporary storage, pending collection, on the site where it is 
produced) 

Waste 
The waste is any substance or object which the holder discards or intends or is 
required to discard (according to Article 1(a) of the Council Directive on waste 
75/442/EEC), and waste categories (according to Annex I of the same Directive) are: 
 
Q1 Production or consumption residues not otherwise specified below 
Q2 Off-specification products 
Q3 Products whose date for appropriate use has expired 
Q4 Materials spilled, lost or having undergone other mishap, including any 

materials, equipment, etc., contaminated as a result of the mishap 
Q5 Materials contaminated or soiled as a result of planned actions (e.g. residues 

from cleaning operations, packing materials, containers, etc.) 
Q6 Unusable parts (e.g. reject batteries, exhausted catalysts, etc.) 
Q7 Substances which no longer perform satisfactorily (e.g. contaminated acids, 

contaminated solvents, exhausted tempering salts, etc.) 
Q8 Residues of industrial processes (e.g. slags, still bottoms, etc.) 
Q9 Residues from pollution abatement processes (e.g. scrubber sludges, 

baghouse dusts, spent filters, etc.) 
Q10 Machining/finishing residues (e.g. lathe turnings, mill scales, etc.) 
Q11 Residues from raw materials extraction and processing (e.g. mining residues, 

oil field slops, etc.) 
Q12 Adulterated materials(e.g. oils contaminated with PCBs, etc.) 
Q13 Any materials, substances or products whose use has been banned by law 
Q14 Products for which the holder has no further use (e.g. agricultural, household, 

office, commercial and shop discards, etc.) 
Q15 Contaminated materials, substances or products resulting from remedial action 

with respect to land 
Q16 Any materials, substances or products which are not contained in the above 

categories. 

These categories served as basis for preparation of the Waste List in which all types 
of waste (including also the hazardous waste) are classified into 20 groups by activity 
in which they are generated. 
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The Law on Waste (Official Gazette No. 178/04, Article 1) is not applied to: 

• radioactive waste, 
• waste water, 
• gaseous substances released into atmosphere, 
• animal waste, faecal matters, and other natural non-hazardous substances that are 

used in agriculture, 
• waste that is generated during the search, excavation, transport and final treatment 

or destruction of explosive devices, mines and other lethal devices and explosives. 

Bellow ground landfill 
An bellow ground landfill is a deep, horizontal, isolated, hydrodynamically compact 
geological trap of sediments revealed by a deep borehole through which the waste is 
pushed into such trap. 

The bellow ground landfill may also be a facility for permanent storage of waste in 
deep geological formations, such as the salt or potassium mines. 

Reuse 
According to Article 3(5) of the Council Directive 94/62/EC on packaging and packaging waste, 
the 'reuse` shall mean any operation by which packaging, which has been conceived and 
designed to accomplish within its life cycle a minimum number of trips or rotations, is refilled 
or used for the same purpose for which it was conceived, with or without the support of 
auxiliary products present on the market enabling the packaging to be refilled; such reused 
packaging will become packaging waste when no longer subject to reuse. 

Separately collected fractions of waste 
The "separately collected fractions of waste" shall mean household and similar waste, 
selectively collected in homogeneous fractions by public services, non-profit organisations and 
private enterprises acting in the field of organised waste collection (according to Article 2 (b) 
of the EU Regulation 2150/2002 on waste statistics). 

Waste holder 
Waste holder is the waste producer or the legal or physical person that is in 
possession of waste. 

Production waste 
Production waste is the waste generated in the manufacturing process in industry, 
final trades and other processes, that differs from municipal waste by its composition 
and properties.  The term production waste does not cover manufacturing process 
remains that are used in the manufacturing process of the same producer. 

Waste producer 
Waste producer is anyone whose activities produce waste (‘original producer’) and/or 
anyone who carries out pre-processing, mixing or other operations resulting in a 
change in the nature or composition of this waste. 

Recycling 
Recycling is the reuse of waste in a production process, but not in energy recovery. 

Waste storage 
Waste storage is temporary storage of waste in a waste storage facility - depot, until 
its recovery and/or disposal. 
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Waste collection 
Waste collection is the gathering, sorting and/or mixing of waste for the purpose of 
transport. 

Thermal treatment 
Thermal treatment is the treatment of waste by means of thermal energy, incineration 
and co-incineration. 

Waste streams 
Waste streams are total streams of waste from households, companies, institutions 
and/or industrial plants, that are recycled, thermally treated and/or disposed of. 

Waste disposal 
Waste disposal is every treatment or disposal of waste conducted in accordance with 
regulations: 

 
D 1 Deposit into or onto land (e.g. landfill, etc.) 
D 2 Land treatment (e.g. biodegradation of liquid or sludgy discards in soils, etc.) 
D 3 Deep injection (e.g. injection of pumpable discards into wells, salt domes or 

naturally occurring repositories, etc.) 
D 4 Surface impoundment (e.g. placement of liquid or sludgy discards into pits, 

ponds or lagoons, etc.) 
D 5 Specially engineered landfill (e.g. placement into lined discrete cells which are 

capped and isolated from one another and the environment, etc.) 
D 6 Release into a water body except seas/oceans 
D 7 Release into seas/oceans including sea-bed insertion 
D 8 Biological treatment not specified elsewhere in this Annex which results in final 

compounds or mixtures which are discarded by means of any of the operations 
numbered D 1 to D 12 

D 9 Physico-chemical treatment not specified elsewhere in this Annex which results 
in final compounds or mixtures which are discarded by means of any of the 
operations numbered D 1 to D 12 (e.g. evaporation, drying, calcination, etc.) 

D 10 Incineration on land 
D 11 Incineration at sea 
D 12 Permanent storage (e.g. emplacement of containers in a mine, etc.) 
D 13 Blending or mixing prior to submission to any of the operations numbered D 1 to 

D 12 
D 14 Repackaging prior to submission to any of the operations numbered D 1 to D 13 
D 15 Storage pending any of the operations numbered D 1 to D 14 (excluding 

temporary storage, pending collection, on the site where it is produced) 
 
Abbreviations: 
 
APO Agencija za posebni otpad (Agency for Special Waste) 
AZO Agencija zaštite okoliša (Environmental Protection Agency) 
BAT najbolja raspoloživa tehnologija (best available technology) 
BEP najbolja okolišna praksa (bests environmental Practice) 
ENO Energana na otpad (waste-fuelled power plant) 
ES ekvivalent stanovnika (equivalent inhabitant EI) 
GIS geografski informacijski sustav (geographical information system) 
KEO katastar emisija u okoliš (Cadastre of Environmental Emissions) 
MBO postrojenje za mehaničko-biološku obradu (mechanical/biological treatment plant) 
PET poli(etilen-tereftalat) (polyethylene-tereftalate) 
TEQ toksični ekvivalent (toxic equivalent) 
IPPC integrirano sprečavanje i nadzor onečišćenja (integrated pollution prevention and 

control) 


