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Abstract 
 
An assessment of the prospects for the «zero waste» concept implementation in Ukraine has been 
presented for the first time in this paper. The role of this concept in the circular economy and the 
process of the efficient waste management system construction have been considered. The indicators of 
the effectiveness of waste generation and treatment, as well as expenditures on environmental 
protection, which are in particular related to waste management in Ukraine for the period 2010-2018, 
have been analyzed. The features of the legislation in the field of waste management in Ukraine as well 
as its problems and perspective directions of development have been considered. Main types of 
strategies and levels of their implementation for the successful development of the «Zero waste» 
concept have been outlined. 
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1. Introduction 

 
The global economic system is being developed towards the concept of the post-

industrial economy, the basis of which is non-material production. At the same time, the 
volume of material production does not diminish, but increase (OECD, 2018). The industrial 
economy is linear and affects all stages of production process from the extraction of 
resources to the disposal of waste, but at the same time excludes such concept as recycling. 
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The challenges of the modern era set new economic conditions, the result of which was the 
emergence of a new concept – a circular economy, where the linear nature of production is 
changed to cyclical. This concept is most fully characterized by the 9R theory: recover, 
recycle, repurpose, remanufacture, refurbish, repair, reuse, reduce, rethink, refuse (Kirchherr 
et al., 2017). The main feature of this type of economic system is a symbiosis of economic 
and environmental development. Therefore, this concept is the basis for sustainable 
development, which implies such type of economic growth that does not imperil the 
development of future generations and includes 4 main components: economic, political, 
social and technical (Zaman et al., 2011). 

The key element of the circular economy is precisely the final phase of material 
production – the disposal and recycling of waste, which can return to economic processes as 
a product. The development of this concept has led to the emergence of the concept of «zero 
waste», in which focuses directly on reducing the amount of wastes produced. The world 
scientific communities simultaneously support and deny this concept, but in general, 
scientists come up with the conclusion that this concept has a number of advantages that 
affect society, environment, change the type of material goods production to more 
environmentally friendly and with a longer lifecycle, and also lead to positive financial and 
economic results (Pietzsch et al., 2017). 

Despite the obvious advantages of this concept, it is being introduced quite slowly 
and countries with transitional economies are only considering transition from a linear to a 
circular economy. At the same time such countries have a great potential for the development 
of this concept, which, if successfully implemented, will bring both positive economic results 
and more environmentally friendly, sustainable type of economic development. The 
introduction of the «Zero waste» concept is based on the basics of circular economy, which 
include such areas as: material resources, design, production, distribution and sales, 
consumption and use, collection and utilization, recycling (Kalmykova et al., 2018). 

Scientists investigated the development of the waste management system of 
transitional economies, in particular, the WaTra project (Waste Management in Transition 
Economies) was created. The main purpose of this project is to study and compare waste 
management systems in transition economies in order to form strategies for improving waste 
management systems using European countries experience (Maletz et al., 2018). 13 post-
soviet and European countries, including Ukraine, are the subject of the research project. But 
insufficient attention was paid to the «zero waste» concept as one of the progressive 
elements of the circular economy. Therefore, the analysis of the prospects of introducing the 
concept in transition economies, particularly in Ukraine, is an actual problem of the 
development of the waste management system. 

The main purpose of this study is to assess the prospects for the strategies of 
implementing the «zero waste» concept in Ukraine. This country was chosen as a transitional 
economy, which is at the stage of industrial development and has environmental problems. In 
Ukraine there is a transition from a linear type of development to a circular one, but at the 
same time the reforms do not have a systemic nature. The «zero waste» concept could be a 
guide to the ultimate goal of this transition. 

Based on the objectives of this work, the main tasks of the research are: to conduct a 
quantitative analysis of waste management indicators in Ukraine, evaluation of the 
legislation for regulating waste management and highlighting promising areas for the 
development of strategies towards the «zero waste» concept. 

The work is divided into three parts: 
• quantitative dynamic analysis of indicators of waste management in Ukraine, 

where generation and treatment with waste, total environmental protection 
expenditures and waste management costs have been selected as the main 
indicators; 
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• evaluation of legislation in the field of waste management and highlighting the 

weak points; 
• analysis of the results and prospects for development of strategies for 

implementing the «Zero waste» concept in Ukraine. 
 

2. Materials and methods 
 

Waste management is a priority for the developed, developing and emerging 
economies, where the key drivers of development are the following: public health, 
environmental protection, resource value of waste, closure of the production cycle, 
institutional and responsibility issues, public awareness (Wilson, 2007). Together, these 
drivers are the main elements of the waste management system and the main driving force. 

The subject of the research is the waste management system in Ukraine, as well as the 
analysis of the prospects for implementing the «zero waste» concept into this system. For 
evaluation of the waste management system in the country, a number of indicators has been 
selected. The main source for the statistical information is the State Statistics Service of 
Ukraine (http://www.ukrstat.gov.ua/). The first group of indicators is presented in Table 1: 
waste generated, waste utilized, waste incinerated, waste removed to specially designated 
places or facilities. 

 
Table 1. Generation and treatment of wastes of the I-IV grade of hazard [thousands tons] 

 

Year Generated Utilized Incinerated 
Removed to specially 
designated places or 

facilities 
2010 425914.2 145710.7 1058.6 336952.2 
2011 447641.2 153687.4 1054.5 277106.8 
2012 450726.8 143453.5 1215.9 289627.4 
2013 448117.6 147177.9 918.7 288121.1 
20141 355000.4 109280.1 944.7 203698.0 
20151 312267.6 92463.7 1134.7 152295.0 
20161 295870.1 84630.3 1106.1 157379.3 
20171 366054.0 100056.3 1064.3 169801.6 
20181 352090.7 103663.2 1028.7 169462.6 

1Excluding the territories of the Autonomous Republic of Crimea, the city of Sevastopol and a part of the Donetsk 
and Luhansk regions. 
 

The second group is presented in Fig. 1: total current expenditures on environmental 
protection and waste management costs. But since 2014 part of the territory of Ukraine is 
excluded from statistics: the Autonomous Republic of Crimea, the city of Sevastopol and a 
part of the Donetsk and Luhansk regions that is why the dynamics of numerical indicators 
are not sufficiently informative, because these territories have been excluded from statistical 
information. Therefore, the percentage of waste utilized to generated, and the percentage of 
waste management costs to total expenditures on environmental protection, have been 
calculated (Fig. 2, Fig. 3).  

Both groups of indicators are interdependent and reflect the way waste is generated 
and amount of expenditures that are spent by the government on waste management. The 
dynamics of indicators show a decrease in the amount of waste utilized to generated and at 
the same time an increase in amount of expenditures on environmental protection and in 
particular on waste management. This situation reflects the inefficient distribution of 
monetary resources and may indicate elements of corruption in this sphere. 
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Fig. 1. Current expenditures on environmental protection: total and waste management [in current 
prices, bln. UAH] (Excluding the territories of the Autonomous Republic of Crimea, the city of 

Sevastopol and a part of the Donetsk and Luhansk regions (2014-2018)). 
 

 
 

Fig. 2. Utilized waste to generated, %, 2010-2018. 
 

The type of waste that is generated and utilized is an important factor in the waste 
management system of the country. In Ukraine all wastes are classified into four hazard 
classes: Class I – the greatest degree of danger that can be significant to the environment and 
human health, Class II – a high degree of danger, includes industrial waste and part of 
household waste, Class III is moderately hazardous, includes household waste and Class IV – 
low-hazardous waste that does not pose a serious danger to the environment and human 
health. The data cited took into account the volumes of waste generated by I-IV hazard 
classes. 
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Fig. 3. Waste management costs to total expenditures on environmental protection, %, 2010-2018 
 

For the more detailed analysis of the data, the groups of the most highly generated 
wastes and the groups of utilized wastes were identified. The data are presented in Fig. 4 and 
Fig. 5. 

 

 
 

Fig. 4. Main types of wastes of the I-IV grade of hazard generated in Ukraine, % of total generated 
wastes, 2018 

 
Based on this data, the mineral waste is the main type of waste that is generated and 

utilized in Ukraine. As a rule, this type of waste belongs to the third and fourth hazard class. 
At the same time waste that has a higher hazard class is utilized in fewer volumes, which 
also shows the inefficiency of the waste management system in Ukraine. 

The main role in the waste management system development is played by the state, 
which is a key element of the system formation (Seadon, 2010). Therefore, an important part 
of the work is the analysis of the legislation in the field of waste management, under which it 
is possible to introduce the «zero waste» concept. The main regulatory act in the field of 
waste management is the Law of Ukraine on Waste (Law 187/98-VR, 1998), which specifies 
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the scope of the law, the relationship of ownership of waste, subjects in the field of waste 
management, the competence of the executive authorities, features of the state accounting, 
offense. But this law does not take into account the features of circular economy. In 2017, 
Ukraine adopted the National Waste Management Strategy until 2030 (CMU, 2017), which 
states that there is a problem with inefficient waste management in the country and suggests 
a number of concepts that need to be implemented. 

 

 
 

Fig. 5. Main types of wastes of the I-IV grade of hazard utilized in Ukraine, % of total utilized wastes, 
2018 

 
The result of the analysis of quantitative indicators and the legislation are to 

determine the possible prospects for the introduction of the «Zero waste» concept in Ukraine. 
 

3. Case Study: Ukraine 
 
In Ukraine more than 250-300 kg of waste per capita are produced annually (CMU, 

2017), with less than 35% of it being recycled. In Ukraine recycling refers to the use of waste 
as secondary material or energy resources. At the same time over the past five years, in 
general, there has been a tendency towards a decrease in the amount of recycled waste. A 
small part of the waste is incinerated, and most of it is removed to specially designated 
places or facilities. This situation indicates a lack of adequate waste management 
infrastructure, which is inherent in developed countries. The accumulation of waste in large 
volumes leads to negative effects to the environment and public health. At the same time 
funds are allocated annually to solve environmental problems, especially for waste utilization, 
which constitute up to 40% of the total amount of costs. But the nature of the distribution of 
these funds is unsystematic and does not lead to an improvement in the field of waste 
management. 

Waste utilization system requires more detailed analysis. The largest part of the waste 
generated is mineral waste, and this type of waste takes the first place in utilization. In the 
second place in terms of the amount of recycled waste is dredging spoils, followed by 
combustion waste, metallic waste, ferrous, vegetal waste, animal faeces, urine and manure, 
as well as mixed waste and sludge from industrial effluents. The remaining groups of waste 
are utilized in minimal volumes or they are not recyclable due to the lack of adequate 
infrastructure. 

To implement the «zero waste» concept it is necessary to reduce the amount of 
accumulated waste, increase the amount of recyclable and expand the type of waste utilized. 
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To accomplish the task it is necessary to develop a proper waste management system. 
Assigned task is partially reflected in the National Waste Management Strategy in Ukraine 
until 2030, which defines the key areas of government regulation taking into account 
European approaches to waste management issues (CMU, 2017). The main directions of the 
strategy are: prevention of waste generation, which reflects the essence of the Zero Waste 
concept, preparation for reuse of waste, recycling, other types of utilization including using 
waste as an alternative source of energy. The key aspect is the prevention of waste 
generation, which should be implemented through the creation of more environmentally 
friendly industries and technologies that will help to minimize the amount of waste 
generated; the adoption of regulations on the introduction of eco-design of consumer goods, 
which will have a longer life cycle and will be better adapted for reuse; reduce the use of 
primary raw materials. 

At the same time the main problem factors at this stage are: orientation to the landfill 
of waste; waste management methods have a low technological level – in particular there is 
no system for sorting household waste with subsequent disposal by waste type, which leads 
to annual losses of valuable secondary resources; low level of implementation of new 
technologies in the waste management system; low tariffs for waste disposal services, which 
do not encourage recycling; lack of technological capacity for processing certain types of 
waste; low public awareness of waste management issues. 

 
4. Results and discussion 

 
Based on the analysis, for the first time it is possible to identify promising areas for 

the introduction of the «Zero waste» concept in Ukraine. There are several types of strategies 
for introducing this concept: educational programs for the public and research, «sustainable» 
consumption and behavior, creation of a new infrastructure that will lead to a new type of 
thinking, transformation of existing industrial design, willingness for 100% recycling, 
adoption of new regulations, based on the principles of the «zero waste» concept (Lehmann, 
2013). 

All measures to improve the management system in Ukraine should be implemented 
at several levels: micro, meso and macro. The micro level implies programs for population 
through educational programs that should be segmented by age. The meso level involves 
programs for enterprises and organizations through the adoption of new legislation that will 
establish new environmentally friendly production standards, as well as a new system of 
penalties for non-compliance with legislation, the amount of which will encourage recycling, 
and also the introduction of new green technologies. The macro level assumes programs at 
the state level and positioning the country as «green» in the world community. 

Further promising areas of research are the formation of elements of the 
implementation strategy of the «Zero waste» concept in Ukraine, as well as the prediction 
and modeling of its development. 
  
5. Conclusions 
 

The purpose of this study was to assess the prospects for implementing strategies for 
the development of the «Zero waste» concept in Ukraine. Previously scientists analyzed the 
waste management system in the country, but did not focus on the prospects for introducing 
the «Zero waste» concept, which has been for the first time substantiated in this study.  

The results showed that the modern waste management system in Ukraine is 
ineffective and has a number of problems, the main legislative act is not focused on the 
effective construction of the waste management system, but the recently adopted National 
Waste Management Strategy until 2030 changes the direction vector to more 
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environmentally friendly steps and meets European standards, which significantly increases 
the chances of successful implementation of the «zero waste» concept in Ukraine. The 
implementation process should be systematic and done through a series of strategies that will 
cover micro, meso and macro levels. 
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