
E N T E R P R IS E  E C O N O M Y  A N D  SO C IA L  D E V E L O P M E N T

УДК 658.511

CURRENT S TA TE  AND TRENDS IN SOLID WASTE 
RECYCLING IN UKRAINE

Т. Mostenska, I. Boiko
N ational University o f  Food Technologies

Key words: ABSTRACT
Household waste
Recycling
Disposal

The article is devoted to the issue of solid waste recycling in 
Ukraine. The article analyzes the scope and structure of 
solid waste. Analysis of trends of solid waste proved
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imperfection of the current state of areas of waste 
management in Ukraine. Advantages and disadvantages of 
possible options of waste recycling are considered. 
Highlighting the important role of the state government 
reviewed measures to improve the situation of waste. Were 
analyzed the directions of the use of funds aimed at the 
development of the waste management. The main ways of 
improving the process of solid waste in Ukraine are 
determined.

СУЧАСНИЙ СТАН І ТЕНДЕНЦІЇ ПЕРЕРОБКИ ТВЕРДИХ 
ПОБУТОВИХ ВІДХОДІВ В УКРАЇНІ

Т.Г. Мостенська, І.А. Бойко
Н аціональний університет харчових технологій

У  статті здійснено аналіз обсягів, структури і напрямів ут илізації твердих 
побутових відходів, який довів недосконалість сучасного стану сфери 
поводж ення з відходами в Україні. Розглянуто держ авні заходи щодо 
покращення сит уації з  переробкою відходів. Проаналізовано напрями 
використання коштів, спрямованих на розвит ок сфери поводж ення з 
відходами. Визначено переваги і недоліки мож ливих варіантів переробки 
відходів та основні шляхи удосконалення процесу переробки твердих 
побутових відходів в Україні.

Ключові слова: тверді побутові відходи, переробка, утилізація.

Introduction. Household waste management is one of the most important 
issues of our time. Recycling and waste management — is complicated and 
multifactorial ecological, economic, technological and social problem. This 
problem is especially relevant in big cities with high population density. This is due 
to the rapid and not always controlled development of sphere of small business, 
trade, medicine, household chemicals, and many other factors.

Current issues of recycling, processing and disposal of solid waste requires 
currently investing substantial funds and the traditional method of storing waste in
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landfills is ineffective and dangerous for the environment. Overcrowded dumps 
and landfills occupy the large areas and poison water and air. Requirements for 
landfills are increasing, which increases the cost of waste disposal.

The issue of household waste recycling exists in Ukraine for a long time, but actuality 
it has increased during the last 5 years. Also the issue of waste recycling in Ukraine is 
characterized by increasing volume of waste accumulation, increasing number of 
polygons and dumps for waste burial, deteriorating sanitary conditions in cities.

Aimsofthearticle. The goal of the article is to characterize the current state of 
recycling in Ukraine and identification o f areas of its improvement. The main methods 
that were used during writing the article were analysis and descriptive method.

The main results. According to the Ukrainian Law “About Waste” there is 
such definition of household waste — waste generated in the course of human life 
and activity (solid, large, repair, rare, except of wastes related to production 
activities of enterprises) and are not used in the place of storage [4].

Solid household waste (SHW) — waste that is generated in the process of human 
activity (food waste, paper waste, glass, metals, plastics, etc.) and is accumulated in 
apartments, social and cultural institutions, civic, educational, medical, commercial and 
other buildings [4]. The morphological structure of solid waste is divided into: food 
wastes, bones, paper, cardboard, wood, textiles, polymers (plastics, polyethylene, etc.), 
leather, rubber, ceramics, glass, metals (ferrous and nonferrous) and others.

The characteristic difference of solid waste in Ukraine is mixed waste. Theshare of 
mixed waste during the analyzed periodisover 90 % (Table 1).Mix of solid wastes' 
components starts from the stage of their formation in waste bucket or container, then — 
in a garbage truck and then — in the burial places (on the polygon or the dump).

Table 1. S tructure of transpo rta tion  of solid household w aste in 2011— 2013, developed 
by authors according to [1; 6, 7]

Components o f solid household waste

Volume of transportation of 
solid household waste, 

thousand tons

Structure of 
transportation of solid 
household waste, %

2011 2012 2013 2011 2012 2013
Mixed solid household waste 13705,08 16656,21 11506,02 94,77 94,85 90,90
Large solid household waste 304,62 231,34 267,24 2,11 1,32 2,11

Waste paper (cardboard, paper) 138,11 163,89 205,66 0,96 0,93 1,62
Polymers (packets polyethylene) 38,82 29,54 37,04 0,27 0,17 0,29

Tetra Pack packaging 7,93 6,98 4,10 0,05 0,04 0,03
Metals (black and color) 10,65 182,18 190,52 0,07 1,04 1,51

Glass (glass bottles, broken glass) 50,35 106,78 73,95 0,35 0,61 0,58
Textiles (synthetic, natural, mixed) 7,05 4,96 4,76 0,05 0,03 0,04
Organic components (food waste) 86,73 93,45 55,76 0,60 0,53 0,44
Electronic and energy equipment 0,05 0,13 0,05 0,00 0,00 0,00

Dangerous components 0,49 0,01 229,53 0,00 0,00 1,81
Wastes green farms and productions 0,00 0,00 0,00 0,00 0,00 0,00

Other 111,09 84,98 83,94 0,77 0,48 0,66
Totally: 14460,98 17560,45 12658,58 100,00 100,00 100,00

The volume of solid household waste is 21.43 % higher in 2012 than in 2011 
mainly due to 21.53 % increase of mixed solid household waste. In addition, there
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was an increase of transportation of waste paper, metal, glass, organic components, 
electronic and energy equipment. But in 2013 decreased by 27.9 % due to the 
reduction of mixed solid household waste.

Despite the fact that the amount of these elements has increased their effective 
use has decreased.

The increase of waste paper is 25.78 thousand tons (18.66 %) in 2012 compared 
with 2011. However almost 72 % of all waste paper is directed to landfills for 
disposal.While in 2011, only 15.9 % of waste paper was directed to landfills.The 
situation improved somewhat in 2013 — 54.2 % was directed to landfills.

According to expert estimates in order to get just one ton of wood cellulose it is 
needed up to 6 m3 of wood, not less than 350 m3 of water and up to 2,000 kW/h of 
electricity [8]. Today domestic enterprises use 60 % of recycled materials during 
production of paper and cardboard. If the trend of using recycled paper remained in 
2012 it would help to save up to 496.16 thousand m3 of wood, 28942.85 m3 of 
water and 165387.7 kW/h.

A similar situation exists with processing o f metals, the amount o f which 
increased on 179.87 thousand tons in 2013. 36.8 % of waste metals were directed 
on recycling in 2011, andonly 1.96 % in 2013. Most of waste metals (98.04 %) 
were sent to landfills for disposal.

The biggest decrease o f volumes o f transportation o f solid household waste 
occurred in large solid waste, polymers, TetraPak packaging, textiles and other.

Table 1 shows that the largest share belongs to mixed solid household waste 
(94.78 % in 2011 and 93.13 % in 2012and 90,9 % in 2013). Mixed solid household 
waste is difficult to recycle because it contains both organic and inorganic 
materials.

Generally, there are following methods of waste utilization in Ukraine:
Disposal o f waste on landfills (specially equipped landfills and burial o f waste 

there). Disadvantages: large areas of land, pollution of environmental pollution - 
soil, groundwater and air. Advantages: low cost o f energyand labor, simplicity 
disposal technologies;

Incineration o f waste (in special waste incineration plants takes place on 
temperatures above 8000 C). Disadvantages: high initial costs of construction of 
waste incineration plant, emissions o f air pollutants, current costs o f incineration. 
Advantages: doesn't need large areas, no pollution of soil and groundwater, 
receiving thermal or electrical energy from burning solid household waste;

Separate collection with following recycling (is carried out on waste recycling 
plants by types of waste materials (paper, plastic, glass, metal, food waste, etc.). 
Disadvantages: high initial costs, increasing costs for waste storage and transporta­
tion, certain types o f solid household waste can't be recycled. Advantages: no 
environment pollution, decreasing needs o f primitive types o f materials (wood, 
metal, oil, gas) due to recycling.

The structure of recycling directions is presented in Figure 1.
This figure shows a negative trend in household waste disposal areas, as most 

products (93.3 % in 2011, 96.9 % in 2012, 96.1 % in 2013) disposed in landfills, 
and the residue under or recycled or incinerated.
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Fig. 1. The structu re  of w aste recycling directions in U kraine , % ,
developed by authors according to [1, 6, 7]

This trend is primarily connected with the low cost of burial in landfills. As a
result, each year the number of polygons increases (Fig. 2).
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Fig. 2. The num ber of landfills and w aste dum ps in U kraine in 2011— 2013,

developed by authors according to [1, 6, 7]

0

As shown in Fig. 2 in 2012 compared to 2011 year, the total number of landfills 
for waste disposal increased by 701 or 11.6 %, and in 2013 decreased by 45 landfills 
or 0.67 %. But it increased the number of polygons in the congested 639 items. Same 
applies to unauthorized landfills, which increased by 2301 units or 7.5 % in 2012 and 
decreased for 2445 (7.43 %) in 2013. The positive is to reduce the number of 
polygons that do not meet safety standards for 108 units or 19.95 % in 2012, but in 
2013 their number increased by 537 units (61.16 %).

Waste dumps constitute a high risk to the health of people living near these 
landfills, because they are the breeding of insects, rodents, stray animals that carry
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pathogens. The unsatisfactory state of geological and adjacent environments in the 
zone of landfills and unorganized dumps due to the fact that places waste do not 
meet health and safety standards and is operated without the use of preventive 
measures and reliable isolation of their groundwater. With atmospheric waters 
from landfill waste in the soil gets a lot of polluting substances, which are then 
delivered to the underground (especially ground) water and open water, leading to 
contamination of water supply sources. In addition, due to uncoupling of organic 
waste materials, especially those that easily rot, formed with an unpleasant odor 
gases (ammonia, hydrogen sulfide, indole, skatole, mercaptans) that pollute the air. 
These negative developments affecting the formation of hydrochemical hazards 
and dangers of air pollution.

Total area of landfills increased during two years for 1278.7 hectares or 14 %. 
The area of unauthorized landfills increased by 814.16 % or 72.8 %. In total area 
landfills and unauthorized landfills in 2011 was 10.23 thousand hectares. In 2012 — 
11.46 thousand hectares, and in 2013 — 12323.6 hectares. This is about 1 % of the 
total area of nature reserves in Ukraine and 0.02 % of the total area of Ukraine. 
Increase in the number and area of unauthorized landfills more due to the fact that 
not all of Ukraine's population covered with services for collection of solid waste. 
Thus, in 2011 the percentage of population coverage with services for collection of 
solid waste was 75.08 % in 2012 — 75.86 % and in 2013 — 78.15 % .

Thus, there is a paradoxical situation when the percentage of coverage of population 
by services for collection of solid waste increases, the number of points of separate 
collection grows, the amount of solid waste sorting lines increases (Fig. 3), and the 
amount of recycled waste reduces.

separate collection waste sorting lines incineration plants incineration points 
o f household waste

Fig. 3. The num ber of solid w aste sorting lines and incineration plants in U kraine in 
2011— 2013, developed by authors according to [1, 6, 7]

Growing number of cities with separate collection of household waste 
demonstrates the government intention to introduce separate collection of waste for 
effective recycling as secondary raw materials or energy.

The number of waste incineration plants has not changed. In Ukraine, the 80— 
90 s There were built four incineration plants in Kyiv, Dnipropetrovsk, Odessa and 
Sevastopol in Ukraine in 1980— 1990th, but by far there are only two of them still 
working — in Kiev and Odessa. These are two almost identical plants that were 
built in 1988, by the Czech firm “Dukla” with the project lifetime 25 years, so their
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service time is over. The equipment of these plants is out of date and does not meet 
modern environmental standards. In addition, when the plant was built morpho­
logical composition of household waste was completely different and contained 
less polymer materials. Plants are not fully loaded because of high cost of incine­
ration compared to disposal of waste. To compare the cost of incineration of 1 ton 
of waste in Kiev factory “Energia” is 127.56 UAH., And the cost of waste removal 
to landfills is 90— 100 UAH. (If landfill is unauthorized, the cost is half cheaper).

Increasing number of solid waste lines was mainly due to establishment of low- 
power domestic production lines, which are much cheaper than foreign lines. They 
are able to allocate about 15 % of the most liquid secondary raw materials in a 
mixed waste. Payback period of such lines is 1.5 years [3].

The Government of Ukraine is trying to make a difference by adopting 
appropriate legislation. The Concept of the National Program for Waste 
Management during 2013—2020 years was approved by Cabinet of Ministers on 
01.03.2013.However, as practice shows, not all programs that are approved and 
adopted for implementation will be realized.

In general, it should be noted the decline in funds aimed at the development of 
waste management sector. Thus, the total amount of funds directed to the 
development of waste management sector accounted 224.62 million UAH in 2013, 
235.53 million UAH in 2012, 248.17 million UAH in 2011. Directions of using 
these funds are shown in Figure 4.

of new of landfills of the park of conrainer
of landfill o f special park

vehicles
Fig. 4. D irections of using funds d irected  to the developm ent of w aste m anagem ent field in 

U kraine in 2011— 2013, % , developed by authors according to [1, 6, 7]

Most of the funds directed to upgrading of the park of special vehicles. And it is 
really relevant, because the average degree of deterioration of special vehicles was 
67.52 % in 2011 and 66.99 % — in 2012, in 2013 — 66.45 %.

The increase of costs occurred towards the construction of new landfills and 
reconstruction of landfills.
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H o w e v e r , p o s it iv e  ch a n g es  sh o u ld  b e  m en tio n ed . A c c o r d in g  to  th e  L a w  o f  
U k rain e co n c e r n in g  im p ro v em en t o f  reg u la tio n  m e c h a n ism  and  in crea sin g  re sp o n ­
s ib ility  in  th e  f ie ld  o f  w a ste  m a n a g em en t, starting fro m  1 January 2 0 1 3  a ll h o u se ­
h o ld s  w il l  b e  requ ired  to  s ig n  in d iv id u a l con tracts  w ith  en terp rises e n g a g e d  in  
g a rb age  c o lle c t io n . In  a d d ition , a cco rd in g  to  th is  la w  d isp o sa l o f  u n p r o c e sse d  
h o u se h o ld  w a ste  w il l  b e  p u n ish ed  b y  p en a ltie s .

In 2 0 1 0 , the State A g e n c y  o f  Investm ents and N ation a l Project M an agem en t has  
created a  sta te-ow n ed  enterprise “N ation a l P roject “C lean  C ity” . Its m ain  o b jective  is  
to  im p lem en t projects in  th e  fie ld  o f  w aste  m an agem en t [5]. T he project prov id es  
construction  o f  p ro cessin g  plants in  10 c ities  in  U kraine.T he program  prov id es app lica­
tio n  o f  th e  fo llo w in g  m ethods o f  so lid  w aste  recyc lin g :w aste  d isp osa l on  land- 
fills;separate co llec tio n  o f  w aste;therm al recy c lin g  (incineration , gasifica tion , p yroly-  
sis);b io lo g ica l p ro cessin g  (com p ostin g , anaerobic ferm entation , hydraulic separation).

Im p lem en ta tio n  a  n a tio n a l s c a le  in tegra ted  ap p roach  to  so lid  w a ste  m a n a g em en t  
is  e sse n tia l fo r  U kra ine. O n ly  in  th is  w a y  ca n  n o w  b e  fu n d a m en ta lly  s o lv e  th e  
p ro b lem  o f  a cu te  sh o rta g e  o f  n e w  la n d fills , w a s te  reso u rces  and  e x is t in g  areas o f  
n o n -c o m p lia n c e  w ith  current en v iro n m en ta l standards —  p ro b lem s th a t le d  to  th e  
h u g e  n u m b er  o f  i l le g a l du m p s. T h e  b a s is  o f  th e  m o d ern  sy s te m  o f  so lid  w a ste  
m a n a g em en t —  m in im iz in g  w a ste , sep arate  c o lle c t io n , r e c y c lin g  an d  sa fe  d isp o sa l  
o f  w a ste  th a t ca n  n o t b e  reu sed . C urrently  sep arate  c o lle c t io n  a llo w s  up  to  7 0  % o f  
w a ste  reu sed  a s raw  m ateria l. W ith  th e  sa m e  to ta l (u n sorted ) w a ste  ca n  b e  ex tracted  
o n ly  15 % o f  th e  m in era l c o m p o n en ts  [2].

W ith in  th e  fra m ew o rk  o f  th e  n a tio n a l p ro jec t “ C lea n  C ity ” th e  d ep th  o f  w a ste  
p r o c e ss in g  sh o u ld  b e  n o t le s s  th an  5 0  %. F irst, th ere  sh o u ld  b e  im p lem en ted  
se le c t io n  and  se llin g  o f  seco n d a ry  raw  m ateria ls (m eta l, g la s s , paper, P E T ) from  
to ta l v o lu m e  o f  h o u se h o ld  w a ste . T h en  —  se le c t io n  o f  fraction s w ith  h ig h  ca lo r ic  
co n ten t w h ic h  ca n  b e  r e c y c led  in to  a ltern a tive  fu e ls: p la stic , rubber, d irty  P E T  and  
cardboard. N e x t  —  R e c y c lin g  o f  o rg a n ic  m atter, b io g a s  p rod u ction , c o lle c t io n  and  
bu rn in g  it in  a  g a s  turb ine p la n t w ith  th e  p ro d u ctio n  o f  e le c tr ic ity  and  heat.

Conclusions
In order to  attract in v esto rs  and  im p le m e n t e f fe c t iv e ly  th e  n a tio n a l p ro ject  

“ C lean  C ity ” it w o u ld  b e  appropriate  to  b r in g  so lid  w a ste  to  th e  l is t  o f  a ltern a tive  
en e r g y  so u rces  and  to  e s ta b lish  “g r e e n ” ta r if f  for  p rod u ction  o f  e le c tr ica l en erg y  
from  it. T h e  draft la w  w h ic h  m a k es  th e se  ch a n g es  to  th e  U k ra in ian  le g is la t io n  o f  
U k rain e w a s  u n fortu n ate ly  rejected  b y  th e  P arliam ent.

M a n y  years' ex p e r ie n c e  o f  d e v e lo p e d  co u n tr ies  sh o w s  th at th e  en v iro n m en ta l  
p ro b lem s a sso c ia te d  w ith  d isp o sa l o f  so lid  w a ste  sh a ll b e  r e so lv e d  b y  th e  u se  o f  
w a ste  a s a  fe e d s to c k  for  en e r g y  p rod u ction .

A lso , in  our op in ion , is to  rev ise  tariffs for  garbage co lle c tio n  (w h ich  m ust in clu d e  
costs  o f  p rocessin g ) and tariffs for w aste  d isposal. T ariffs m ay  b e  set d ifferen tia lly  de­
pen d in g  on  sorted  so lid  h o u seh o ld  w aste. T ariffs for d isp osa l o f  so lid  w aste  m u st in ­
crease b eca u se  at the m om en t is the m o st eco n o m ica l and popular op tion  o f  recycling .

T h e im p ortan t a sp ec t is  th e  sep arate  c o lle c t io n  o f  w a ste , b ec a u se  it is  p o s s ib le  to  
a llo ca te  o n ly  15 % o f  seco n d a ry  raw  m ateria ls. It is  th ere fo re  im p ortan t to  create  
fa v o ra b le  c o n d it io n s  for  im p lem en ta tio n  o f  separate  c o lle c t io n  o f  h o u se h o ld  w a ste  
and  w id e ly  p rom ote  its  im p ortan ce  to  th e  p u b lic  in  th e  m ed ia .
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СОВРЕМЕННОЕ СОСТОЯНИЕ И ТЕНДЕНЦИИ 
ПЕРЕРАБОТКИ ТВЕРДЫ Х БЫТОВЫХ ОТХОДОВ В 
УКРАИНЕ

Т.Г. Мостенская, И.А. Бойко
Национальный университет пищевых технологий

В  статье проведен анализ объемов, структуры и направлений утилизации  
твердых бытовых отходов, который доказал несовершенство современного 
состояния сферы обращения с отходами в Украине. Рассмотрены  
государственные меры по улучш ению  ситуации с переработкой отходов, 
проанализированы направления использования средств, направленных на 
развит ие сферы обращения с отходами. Определены преимущества и 
недостатки возмож ных вариантов переработки отходов, а также 
основные пути совершенствования процесса переработки твердых бытовых 
отходов в Украине.

Ключевые слова: твердые бытовые отходы, переработка, утилизация.
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