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Abstract: In the last decade, the Republic of Croatia has witnessed a continuous increase in municipal waste, but at the same 
time, there has been a steady rise in the rate of recovery and recycling. However, despite the positive trends, the set goals of 
waste management have still not been achieved   dynamics of waste separation and processing. The City of Ludbreg, with 
almost 52 % of separately collected municipal waste, represents a successful model of sustainable and circular waste manage-
ment, placing it among the only nine towns in the Republic of Croatia that have exceeded a 50 % rate of separately collected 
waste. This paper analyses the application of a circular waste management system in the City of Ludbreg and its role in 
achieving high recycling rates. Special emphasis is placed on the transformation of the local environment, including the elim-
ination of illegal dumps and the creation of green spaces. The City of Ludbreg exemplifies how local communities can lead in 
circular economy practices by merging technological innovations with ecological awareness. Key success factors include ed-
ucation, local participation, and the integration of smart technologies in waste management. In conclusion, this research an-
alyzes the challenges in separate waste collection and provides recommendations for further development and improvement of 
the waste management system at the local level, with the aim of achieving sustainable development goals. The result is the 
creation of an innovative and modern system that functionally integrates technology, infrastructure, and active participation 
of the local community, positioning the City of Ludbreg as an example of good and successful practice of a green and smart 
city.  
Keywords: circular economy, waste management, city of Ludbreg, recycling, green policies. 
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1. INTRODUCTION 
 

In today’s world, waste management represents a fundamental element of sustainable development and en-
vironmental protection. Waste management is an activity that includes the collection, transport, disposal, recy-
cling, monitoring, and supervision of waste (Weghmann 2017; Weghmann 2023). Today, waste management is 
considered one of the sectors most vulnerable to climate change, which is why it is essential to reduce green-
house gas emissions through the implementation of the so - called green transition. This transition entails sig-
nificant infrastructural interventions and technological adaptations. According to available data, greenhouse gas 
emissions in the Republic of Croatia have been declining compared to 1990, particularly in the energy, industry, 
and construction sectors. Despite this progress, additional measures are still required to improve the waste man-
agement system in order to reduce the overall ecological footprint and achieve the goals of sustainable develop-
ment (Boromisa 2023; Allwood 2014). The waste management system in the area of the City of Ludbreg is 
based on national strategic documents, including the Waste Management Strategy of the Republic of Croatia 
(Official Gazette No. 130/05), the Waste Management Plan of the Republic of Croatia for the period 2023 - 
2028 (Official Gazette No. 84/23), the Waste Management Act (Official Gazette No. 84/21 142/23), and a num-
ber of by - laws that enable the implementation of these provisions. In addition to national regulations, the City 
of Ludbreg actively applies the guidelines from the EU Action Plan for the Circular Economy, including the 
2015 “Closing the loop- EU action plan for the Circular Economy” and the 2020 “Action Plan for a Cleaner and 
More Competitive Europe,” there by establishing the prerequisites for an accelerated transition to a circular 
economy. The aim of this transition is to preserve the value of resources and products within the economy while 
generating the least amount of waste possible. Due to the rapid development of technology and industry, there 
is a massive increase in waste production, posing a serious global problem. The town of Ludbreg achieves strong 
results in terms of waste separation, recycling, and reducing the total amount of municipal waste compared to 
the national average of the Republic of Croatia. Ludbreg can serve as a good practice example in both national 
and European contexts, given the alignment of local strategies with the objectives of EU action plans for the 
circular economy and waste management directives. 

The systematic application of technological innovations, the engagement of the local community through 
educational and participatory measures, and an organizational approach with integrated collection and recycling 
services form the backbone of the success of Ludbreg’s system. However, to maintain long - term sustainability 
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and fully realize the potential of the circular economy, it is necessary to continuously monitor and compare 
outcomes with national and EU standards, alongside a critical analysis of remaining challenges, including con-
struction waste management and further citizen education. 

This hypothesis encourages a deeper evaluation of the role of local governments in implementing effective 
waste management models based on circular principles and emphasizes the importance of alignment with 
higher-level regulations and policy initiatives. 

The quantity and composition of waste depend on a society’s level of economic development, meaning that 
more developed countries generate more waste per capita. Developed countries are faced with larger quantities 
of waste per person, which is a result of increased consumption and lifestyle. However, it is paradoxical to note 
that despite efforts to reduce municipal waste, this trend is increasing not only in developed countries but also 
in developing ones (Simončić 2001; Nejašmić & Toskić 2013). The development of fast and efficient recycling 
methods is becoming imperative in order to reduce landfill disposal and to reuse materials (Harada 1995; Briški 
2016; Szpilko et al. 2023). In the context of circular waste management, although it is usually quite clear what 
constitutes waste in terms of materials or objects, in certain cases it may still be questionable what should be 
reported as waste. This often applies to industry, where production residues are not always considered waste. 
Such materials are most commonly reused or recycled at the site of origin (Kalambura et al. 2018; Kiš & Ka-
lambura 2018). To ensure effective waste management, the proposed methodology includes a case study of the 
City of Ludbreg, based on waste monitoring through empirical research and both quantitative and qualitative 
analysis in the period from 2018 to 2023. The research results indicate that an integrated waste management 
system, as a good example of circular practice, can significantly reduce greenhouse gas emissions and the eco-
logical footprint in local communities. In addition, the introduction of advanced technologies and continuous 
public education increases the recycling rate and reduces the amount of waste sent to landfills, thereby achieving 
the goals of sustainable development. These findings confirm the importance of a circular approach to waste 
management, particularly in local communities such as the City of Ludbreg. The City of Ludbreg is located in 
Varaždin County, on the border with Koprivnica - Križevci County and Međimurje County. The local self - 
government units bordering the City of Ludbreg with in Varaždin County include the Municipality of Marti-
janec, the Municipality of Sveti Đurđ, the Municipality of Veliki Bukovec, and the Municipality of Mali Buko-
vec. To the south, the City of Ludbreg borders the Municipality of Rasinja in Koprivnica - Križevci County.  

 
2. WASTE MANAGEMENT  IN  THE  AREA  OF THE  CITY  OF LUDBREG 
 
Municipal waste management in the area of the City of Ludbreg is based on the public waste collection 

service, which encourages waste producers and holders to separately dispose of different types of waste in order 
to reduce the amount of mixed municipal waste and biowaste in the generated mixed municipal waste. The 
Republic of Croatia fulfills its obligation to separately collect and recycle paper, cardboard, glass, metal, plastic, 
biowaste, wood, textiles, packaging, electronic waste, batteries, accumulators, and bulky waste such as mat-
tresses and furniture, including special categories of waste regulated by specific regulations governing the man-
agement of special categories of waste, with the aim of reducing the amount of waste disposed of in landfills 
(Sofilić 2015; Srpak 2017). In the area of the City of Ludbreg, the organized waste collection and transport 
service is performed by the municipal company Lukom d.o.o. The company collects and transports mixed mu-
nicipal waste from the city area to another legal entity (Piškornica - Sanitary Landfill d.o.o.), which disposes of 
the waste at the Piškornica landfill in Koprivnički Ivanec (Srpak et al. 2022).  

The organized collection and disposal of municipal waste from households and non - hazardous industrial 
waste similar to municipal waste includes the City of Ludbreg and 12 suburban settlements, covering a total of 
8,098 residents in 3,275 households (data from 2023), as well as 245 business entities. The coverage percentage 
of 95% was calculated as the ratio of the number of residents covered by the organized waste collection system 
(8,098 residents in 2023) to the estimated total population of the City of Ludbreg. This calculation is based on 
available official data on system users and demographic estimates, representing a standard method for deter-
mining the level of service coverage. It is important to emphasize that the reliability of this estimate depends on 
the accuracy and consistency of the relevant data, as official population estimates may vary due to demographic 
changes and methodological differences in data collection. Therefore, the analysis also includes the official 2021 
population census, which recorded 8,477 residents and serves as the most recent and highest-quality demo-
graphic reference source. 

Recyclable waste is sent for recovery to companies such as Univerzal d.o.o., CE-ZA-R d.o.o. Mechanical-
biological treatment (MBT), Wang-X d.o.o., Unimer d.o.o., GKP Komunalac d.o.o. and the social cooperative 
Humana Nova. Hazardous waste types (problematic and construction waste) collected at the recycling yard in 
2023 were delivered for recovery to companies such as Kemokop d.o.o., Komunalno poduzeće d.o.o. Križevci, 
and Friš d.o.o. Electrical and electronic waste from the recycling yard was taken over by UNIMER d.o.o. Pack-
aging covered by the deposit refund system (PET, glass, and metal packaging) collected manually at the recy-
cling yard was taken over by the company Lotus d.o.o. Until 2016, the City of Ludbreg operated a landfill site 
called “Meka” (remediation completed), which today serves as a model of best practice and can be used as an 
example for other institutions - such as local and regional governments, public interest organizations, and private 
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entities in the environmental protection and sustainable development sectors interested in solving landfill prob-
lems and preserving nature. 

The “Meka” landfill remediation project positively impacted the local environment by improving soil, 
groundwater, surface water, and air protection, and by reusing the space for urban revitalization with new com-
munity facilities, significantly improving living conditions (World Development Report 2019; Srpak, et al. 
2024). A recycling yard named “Meka” has been built in the City of Ludbreg, where citizens can dispose of 
waste in accordance with the Waste Management Ordinance (Official Gazette No. 81/20). The owner of the 
recycling yard is the City of Ludbreg, and it is managed by Lukom d.o.o. In 2023, the City of Ludbreg recorded 
a significant amount of waste received at the recycling yard, totaling 92.50 tons. This figure not only reflects 
the activity of citizens in waste disposal but also the importance of the recycling system for the local community. 

Figure 1 presents the distribution of different types of waste collected at the Recycling Yard in 2023. The 
largest portion of waste falls under the category of "Other waste," accounting for 66.14% of the total. Construc-
tion waste represents 14.35%, followed by hazardous waste at 12.86%, and recyclable waste constitutes the 
smallest share at 6.65%. This distribution highlights the predominance of non-recyclable and construction-re-
lated materials in the waste stream managed at the facility during the year. 
 

 
 

Figure 1. Types of waste at the Recycling Yard in 2023 (Lukom d.o.o. Ludbreg) 
 

Figure 2 illustrates the proportion of hazardous and non-hazardous waste collected at the Ludbreg Recycling 
Center in 2023. The majority of the waste, 72.73%, is classified as non-hazardous, while hazardous waste com-
prises 27.27% of the total. This distribution indicates that while most waste handled at the facility is non-haz-
ardous, a significant portion consists of hazardous materials, which require careful management and disposal to 
ensure environmental safety. 

 

 
 

Figure 2. Share of hazardous and non-hazardous waste at Ludbreg recycling center in 2023  
(Lukom d.o.o. Ludbreg) 

 
3. ANALYSIS  AND ASSESSMENT OF THE  WASTE MANAGEMENT  SITUATION  IN  THE 
     AREA  OF THE  CITY  OF LUDBREG 

 
The City of Ludbreg has established a waste management system that meets all criteria, standards, and ob-

jectives of waste management. By choosing a door - to - door waste collection system direct collection from 
households all the prerequisites have been created for further progress toward achieving the targets set by na-
tional and European legislation. The current waste management system should be further improved through the 
following components: 
a) implementation of door - to - door separate biowaste collection across the entire city area, with the option for 

home composting; 
b) implementation of a pay-as-you-throw system based on the total volume of waste generated, in accordance 

with the Regulation on Municipal Waste Management; 
c) establishment of a construction waste management system; 



Srpak et al.                              Example of a good practice in circular waste management in the city of Ludbreg                         

38 
 

d) provision of in house waste treatment capacities (sorting facility and composting plant). 
The City of Ludbreg is meeting the targets set out in the Ludbreg Waste Management Plan for the period 

2018 - 2023, and is doing so in accordance with legal requirements, primarily due to the successful cooperation 
with the company LUKOM d.o.o., as well as significant support from local businesses and residents. Citizens 
are increasingly recognizing the importance of waste separation and are participating more actively in sorting 
their waste. In terms of its waste collection and disposal system, the City of Ludbreg stands out positively com-
pared to the national average in the Republic of Croatia. 

 
3.1. Municipal waste 

 
An analysis of data from the period 2018 to 2023 reveals a significant downward trend in both the total 

amount of waste and the amount of waste per capita (Table 1). This result can be attributed to recycling efforts, 
public education, and stricter regulations that encourage waste reduction. All of these changes represent a posi-
tive step toward more sustainable waste management practices. The amount of waste per capita was calculated 
based on the official 2021 population census data (8,477 inhabitants), as this represents the most recent and most 
reliable demographic source available for the City of Ludbreg. Although population estimates for 2023 are 
available, they have not yet been officially confirmed or published by the relevant statistical authorities and may 
therefore carry some uncertainty. To ensure methodological consistency and comparability of the data, the cal-
culations presented in the Tables rely exclusively on verified census data.rability of data, the calculations pre-
sented in Tables rely solely on verified census data. 
 

Table 1. Total collected municipal waste in the period 2018–2023.1 (Lukom d.o.o. Ludbreg) 
 

YEAR AMOUNT OF WASTE (t)  
AMOUNT OF WASTE PER  

CAPITA (kg/person) 

2018 1,137.99 134.24 

2019 987.76 116.52 

2020 994.76 117.35 

2021 970.74 114.51 

2022 938.02 110.65 

2023 945.00 111.48 

 
3.2. Mixed municipal waste 
 
In 2023, the total amount of mixed municipal waste collected as part of the public service decreased by 

115,79 tons, compared to 2018. Similarly, the amount of waste generated per capita decreased by nearly 13,66 
kg/person (Table 2). These data indicate good efficiency in waste management and increased environmental 
awareness among citizens. 

 

Table 2. Quantities of collected municipal waste in the period 2018-2023.2 (Lukom d.o.o. Ludbreg) 
 

YEAR AMOUNT OF WASTE (t)  AMOUNT OF WASTE PER  
CAPITA (kg/person) 

2018 682.79 80.55 

2019 592.66 69.91 

2020 596.86 70.41 

2021 583,64 68.85 

2022 562.81 66.39 

2023 567.00 66.89 
 

The amount of collected biowaste has been increasing year by year, rising by 60.35% from 2018 to 2023. 
The reason for this increase is the introduction of door - to - door separate biowaste collection throughout the 
entire city area, as well as the collection of green waste, such as branches. Users still have the option to compost 
independently at home in their own garden or yard, and the amount of waste generated this way is unknown and  
is not included in the total recorded biowaste quantities (Table 3). 
 
1  Per capita waste was calculated based on the 2021 population data, as the official 2023 population data are not yet available. 
2  Per capita waste was calculated based on the 2021 population data, as the official 2023 population data are not yet available 
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Table 3. Quantities of collected biowaste in the period 2018-2023.3 (Lukom d.o.o. Ludbreg) 
 

YEAR  AMOUNT OF WASTE (t)  
AMOUNT OF WASTE PER 

CAPITA (kg/person) 

2018 278.57 32.86 

2019 253.02 29.85 

2020 251.71 29.70 

2021 353.41 41.69 

2022 380.94 44.94 

2023 446.70 52.69 

 
3.3. Paper, plastic, glass and metal 

 
A positive trend has also been observed in the collected quantities of all types of recyclable waste over the 

past six years. The greatest increases were recorded for plastic (78.30%), glass (55.52%), metal (47.90%) and 
paper (13.61%) (Table 4). 
 
Table 4. Quantities of collected paper, plastic, glass, and metal in the period 2018–2023. ( Lukom d.o.o. Ludbreg) 
 

AMOUNT OF WASTE (t) 

YEAR PAPER PLASTIC GLASS METAL 

2018 149.69 102.03 41.68 19.56 

2019 155.40 138.42 65.52 16.89 

2020 153.61 148.50 63.58 18.74 

2021 154.15 149.98 66.60 22.20 

2022 178.46 173.95 63.52 29.04 

2023 170.06 181.92 64.82 28.93 

 
3.4. Textiles 

 
Separate collection of textiles is also conducted, although no significant quantities have been recorded. 

 
Table 5. Quantities of collected textiles in the period 2018–2023. (Lukom d.o.o. Ludbreg) 

 

YEAR AMOUNT OF WASTE (t) 

2018 0.60 

2019 0.48 

2020 0.00 

2021 0.00 

2022 1.56 

2023 2.65 

 
3.5. Bulky Waste 

 
The largest increase in collected bulky waste was recorded at 107.69% in the period from 2018 to 2023. 

Users are entitled to one free bulky waste collection per year upon request (Table 6). 
 

 

3 Per capita waste was calculated based on the 2021 population data, as the official 2023 population data are not yet available. 
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Table 6. Quantities of collected bulky waste in the period 2018–2023. (Lukom d.o.o. Ludbreg) 
 

YEAR AMOUNT OF WASTE (t) 

2018 63.44 

2019 56.96 

2020 49.02 

2021 66.78 

2022 101.54 

2023 131.76 

 
3.6. Special Waste Categories 

 
3.6.1. Tires 

 
In 2018, a minimal amount of waste was recorded at 0.026 tons, while in 2023 the largest increase was noted 

at 8.08 tons (Table 7). 
 

Table 7. Quantities of collected tires in the period 2018-2023. (Lukom d.o.o. Ludbreg) 
 

YEAR AMOUNT OF WASTE (t) 

2018 0.026 

2019 3.09 

2020 1.65 

2021 3.76 

2022 4.68 

2023 8.08 

 
3.6.2. Waste batteries and accumulators 

 
In 2019, a small amount of waste was recorded (0.071t), followed by a slight increase to 0.10t in 2020 and 

0.086t in 2021 (Table 8). Smaller quantities of batteries and accumulators were also collected at the recycling 
yard. 

 
Table 8. Quantities of collected batteries and accumulators in the period 2018–2023. (Lukom d.o.o. Ludbreg) 

 

YEAR AMOUNT OF WASTE (t) 

2018 0.00 

2019 0.071 

2020 0.10 

2021 0.086 

2022 0.053 

2023 0.24 

 
3.6.3. Waste Lubricating Oils and Waste Edible Oils 

 
No amount of waste lubricating oil has been recorded over the years, while the quantity of waste edible oils 

shows a gradual increase (Table 9). Waste edible oils are collected at the recycling yard, up to approximately 
100 liters annually. 
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Table 9. Quantities of collected waste lubricating oils and waste edible oils in the period 2018–2023. (Lukom 
d.o.o. Ludbreg) 
 

YEAR AMOUNT OF WASTE (t) WASTE EDIBLE OILS 

2018 0.00 0.014 

2019 0.00 0.15 

2020 0.00 0.37 

2021 0.00 0.67 

2022 0.00 0.08 

2023 0.00 0.093 

 
3.6.4. Construction Waste 

 
The amount of waste started at 3.00t in 2018 and has continuously increased each year, as shown in Table 

10. 
 

Table 10.  Estimated quantities of generated construction waste in the period 2018-2023. (Lukom d.o.o. Ludbreg) 
 

YEAR AMOUNT OF WASTE (t) 

2018 3.00 

2019 11.00 

2020 20.00 

2021 22.00 

2022 23.00 

2023 25.00 

 
A waste management system for construction waste in the area of the City of Ludbreg still needs to be 

established. Citizens, users of the city's waste management services, can currently deliver up to 200kg of con-
struction waste to the recycling yard within six consecutive months. 
 

4. RESULTS AND DISCUSSION ON TYPES AND QUANTITIES  OF GENERATED  
WASTE,SEPARATELY  COLLECTED  WASTE, DISPOSAL OF MUNICIPAL  AND BIO-
DEGRADABLE  WASTE, AND ACHIEVEMENT  OF TARGETS 

 
The City of Ludbreg, as a small town in continental Croatia, has achieved good results in waste management 

in recent years and can serve as an example to other towns. The total amount of municipal waste in 2018 was 
1,736.08t, of which 34.45% was separately collected waste. Although the total amount of collected municipal 
waste increased to 1,976.04t in 2023, the separate collection rate rose to 52.18%. In 2023, residents produced 
more municipal waste (262kg per capita) than in 2018 (235kg per capita), but more than half of the generated 
waste was separated, and the amount of waste per capita remains significantly lower than the Croatian average 
of 474kg per capita. It is important to note that from 2018 to 2023, the amount of mixed municipal waste sent 
to the landfill decreased by 17%. The City of Ludbreg has not paid penalties or incentive fees for collected 
mixed municipal waste exceeding the threshold amount. However, further efforts are needed to reduce the 
amount of waste disposed of and to separate even more recyclable waste from the mixed municipal waste bins. 
Through an analytical approach that includes legislative changes, citizen education, and infrastructure improve-
ments, an efficient waste management system can be ensured that reduces negative environmental impacts and 
contributes to the conservation of natural resources (Report on the Implementation of the Waste Management 
Plan in the City of Ludbreg for the Period 2018–2023, 2024). 

Population growth and urbanization significantly affect the volume of municipal waste (Mannu et al. 2019; 
Zhou et al. 2022). This increase can have serious environmental consequences, including greater pressure on 
landfills and increased greenhouse gas emissions. On the other hand, it presents major challenges for the waste 
management system, such as the need for stronger legislation, improved infrastructure, and the development of 
more effective waste reduction strategies. According to research, effective municipal waste management re-
quires integrated approaches that include waste prevention, recycling, and responsible disposal (Salau et al. 
2017). 
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Quantities of paper, plastic, and glass waste have been steadily increasing, which can be attributed to changes 
in consumer habits, including increased use of packaging and single use products. Since paper and plastic rep-
resent a significant portion of municipal waste, their increased presence demands improvements in recycling 
systems and innovations in packaging design (Ghisellini et al. 2016). The implementation of circular economy 
strategies, focused on reuse and recycling of materials, is becoming increasingly important in this context. Plas-
tic, as one of the most problematic materials, requires urgent measures to reduce its use and increase recycling 
rates. Research shows that plastic recycling can significantly reduce environmental footprints and the consump-
tion of natural resources, while glass, as a material that can be recycled indefinitely without loss of quality, 
represents an important component of sustainable waste management (Hopewell et al. 2009). The trend of col-
lected waste lubricating oils and waste edible oils from 2018 to 2023 indicates an increasing awareness of the 
ecological consequences of improper disposal, as well as the growing availability of infrastructure for collection 
and recycling. In the context of sustainability, proper management of waste oils is crucial for reducing water 
and soil pollution (Hopewell et al. 2009). Ensuring proper disposal of biodegradable waste can be achieved 
through the implementation of composting systems, which not only reduce the volume of waste but also repre-
sent a sustainable practice that contributes to nutrient cycling and improves soil quality, thereby reducing the 
need for chemical fertilizers. 

In light of these data, there is a clear positive trend in the recycling of paper, plastic, and glass, indicating 
successful waste management measures. However, to ensure the long-term sustainability of these practices, it is 
necessary to continue developing educational programs, improving infrastructure, and encouraging innovations 
in recycling. It is important to involve all stakeholders consumers, industry and authorities to make recycling an 
integral part of everyday life. This trend can be attributed to a combination of educational campaigns, improved 
infrastructure solutions for waste collection, and incentive policies implemented at local and national levels. 
Research shows that increased public awareness of environmental issues directly correlates with increased re-
cycling rates, emphasizing the importance of education and community information (Geissdoerfer et al. 2017). 
Data from the period 2018 to 2023 show significant progress in separate collection and recycling practices, 
confirming the effectiveness of existing initiatives and policies aimed at educating and raising citizen awareness 
about the importance of recycling, especially in the City of Ludbreg. However, although positive improvements 
in recycling rates are evident, it is important to emphasize that sustainable waste management requires an ap-
proach that goes beyond recycling alone and includes a comprehensive strategy based on circular economy 
principles. The introduction of measures encouraging waste reduction at the source, prolonging product 
lifespans through reuse systems, and optimizing resources through innovative waste processing technologies 
can, in the long term, reduce the overall negative environmental impact of waste (Hasan 2004). Such an approach 
assumes the involvement of various stakeholders: from legislative bodies that shape the regulatory framework, 
through industrial sectors implementing environmentally conscious production processes, to the citizens of Lud-
breg who adopt sustainable consumption patterns. 

Data also point to the need to continue education on sustainable practices and to establish concrete programs 
for waste reduction. Initiatives such as "zero waste,", "Green Cleanup - One Day for a Clean Environment," as 
part of the global "World Cleanup" movement, and campaigns like "Take Care of the Environment and Manage 
Waste" can empower the community to realize their contribution to waste reduction, promoting alternative con-
sumption forms such as borrowing, reuse, and product repair instead of replacement and disposal.  

Given the existing trends, it is crucial that further waste management policies encompass the entire product 
life cycle. The development of environmentally friendly materials, promotion of responsible product design, 
and ensuring the economic viability of recycling can significantly reduce waste quantities and improve the sus-
tainable waste management system (Vieira & de M 2018; Srpak & Zeman 2017). Only through an integrated 
approach that includes prevention, reduction, reuse, and recycling is it possible to achieve long-term sustainable 
resource management and environmental protection. The City of Ludbreg has surpassed a 50% municipal waste 
separation rate, placing it among the leading local communities in the Republic of Croatia (City of Ludbreg, 
2023, 2024). This study is based on the hypothesis that an integrated approach, encompassing infrastructural 
investments, educational measures, and technological innovations, enables local governments to achieve and 
maintain high waste separation rates in line with national and European targets. 

The City of Ludbreg exemplifies successful fulfillment of the objectives set by the National Waste Manage-
ment Plan for the period 2023–2028. Compared to the national average, Ludbreg demonstrates above-average 
results, which are the outcome of effective local policies and community engagement (Municipal Waste Report 
2023). Within the framework of the European Union, especially concerning the provisions of the Waste Frame-
work Directive (EU 2018), Ludbreg is close to meeting the minimum target of 55% household waste recycling 
by 2025, indicating strong progress but also the need for further efforts. 

Critical analysis highlights several areas for improvement. Construction waste management is still not fully 
systematized, representing a challenge shared by other Croatian local communities and strictly regulated at both 
the national and EU levels. Furthermore, it is necessary to develop local capacities for sorting and composting 
biodegradable waste and to provide stronger incentives for waste reduction at the source. Public awareness and 
participation are increasing; however, long-term engagement requires continuous educational programs and 
transparent communication regarding the achievements and benefits of waste separation. Compared to more 
advanced EU systems that employ pay – as – you - throw models and digital monitoring technologies, Ludbreg’s 
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system has room for modernization that could further improve efficiency and economic sustainability. By adopt-
ing such approaches, Ludbreg can continue to align its practices with best examples from across the European 
Union. 

In conclusion, the experience of the City of Ludbreg confirms that local communities can achieve high 
standards of waste management in line with national and EU goals through integrated and multisectoral ap-
proaches. However, success depends on addressing remaining challenges and fostering innovation, making Lud-
breg a valuable example and reference for other Croatian cities striving to achieve the goals of the circular 
economy. 

 
5. CONCLUSION 
 
Due to increasingly stringent legal requirements, it is essential to establish a high - quality, long-term sus-

tainable, and economically viable municipal waste collection system that respects the principles of environmen-
tal protection, sustainable development, and proper waste management. Considering the continuous increase in 
waste volume, there is an urgent need to introduce innovations into the system, which can be achieved by fol-
lowing successful best practice examples already implemented in the Republic of Croatia. This approach will 
not only ensure more efficient waste management but also better adapt to new challenges arising from changes 
in the legislative framework and community needs. In this context, to achieve the goals of sustainable waste 
management, it is crucial to focus efforts on waste reduction, which includes developing and implementing 
educational programs to raise awareness among the citizens of the City of Ludbreg about the importance of 
waste reduction and recycling. Research shows that community education plays a key role in changing behavior 
and encouraging sustainable practices. In this sense, integrating educational initiatives with existing waste col-
lection systems can further strengthen efforts to reduce waste volume and improve recycling rates, thereby con-
tributing to achieving sustainable development goals and adapting to new legislative frameworks. Studies have 
shown that citizens, together with associations, should be actively involved in initiatives that promote responsi-
ble environmental behavior through activities such as workshops, campaigns, and public events. Active partic-
ipation not only increases awareness of the importance of waste reduction and recycling but also strengthens 
collective engagement in achieving sustainable waste management goals. Through such initiatives, citizens can 
adopt sustainable practices and better understand their environmental impact. 

Besides education, it is important to improve waste collection systems to facilitate separation and recycling. 
Based on research results, we can conclude that introducing more bins for separated waste collection in public 
spaces in the City of Ludbreg, as well as providing accessible information on proper disposal, can contribute to 
higher recycling rates. Collection systems should be supported by legal frameworks that ensure the responsibil-
ity of all participants in the process, including producers, consumers, and local authorities. Promoting the circu-
lar economy, based on the reuse and recycling of materials, can significantly reduce pressure on resources and 
the environment in the long term. The joint effort of all stakeholders, including citizens, local authorities, and 
organizations in the City of Ludbreg, is crucial for achieving long-term sustainability goals. Approaches com-
bining education, infrastructure improvements, and policy can create the synergy needed for effective waste 
management, thereby ensuring a healthier environment for future generations. 
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