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Abstract. The current status of protection of the natural water and atmospheric resources 
is assessed as negative, without clear improving tendencies but with a stable pro-cyclical 
character. Unfortunately, the same cannot be said about the management of production 
and consumption waste. Even in the stagnation periods, the volume of generated and 
accumulated waste continues growing. In the year 2018, the first indicator doubled 
compared to the year 2005. Thus, the urgency of the research is augmented by the 
unfavourable ecological situation in Russia. The objective of the paper is to develop 
methodological approaches to the analysis and forecasting of the situation. The objective 
determined the following targets: to study the current state of the environment regarding 
the handling of waste, to develop premises to forecast generation and accumulation of 
waste, to assess the ecological load for the nearest future. Despite the active efforts to 
reform the waste management system undertaken since 2014, the Russian legislation is 
imperfect and contradictory in this aspect, not capable of stimulating the processing of 
waste. The principal contradictions of the ongoing reforms are considered in this paper.
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Introduction
Despite the economic stagnation, the 

ecological situation in the Russian Federation 
remains rather dramatic. As far as the pro-
tection of the natural water and atmospheric 
resources is concerned, there is some posi-
tive dynamics (according to Rosstat (Russian 
Statistics Committee), the annual discharge 
of contaminated sewage waters fell by 26% 
and discharge of air pollutants dropped by 
10% over the period from 2005 to 2018). This 
is attributed to the crisis-related phenomena 
in the economy and some legislative restric-
tions. At the same time, current waste man-
agement has brought the ecological situation 
to a critical level. According to the Russian 
Public Report on Environmental Protec-
tion for 2018, by the end of 2017, the total 
amount of accumulated and registered pro-
duction and consumption waste in the coun-
try reached about 31.5 billion tons, and 40.7 
billion tons (29% more) by the end of 2018. 
The volume of waste generation is growing 
year after year. In 2017, it was 6220.6 while 
in 2018 it counted 7266.1 million tons (17% 
more, see Fig.1). Waste is one of the reasons 

why natural biochemical cycles are breaking 
down. The wastes occupy vast territories for 
storage, produce dangerous toxic elements 
and dust, and discharge pollutants into the 
atmosphere, soil, into the ground and un-
derground waters. Regulating these flows is 
vital to protect the human habitat. The ac-
tual waste disposal situation in Russia is the 

same as that of some developed countries in 
the early nineties. The average level of waste 
processing in the world is 85–90%, while in 
the RF it is still below 60%. The level of the 
municipal solid waste (MSW) processing is 
even worse. According to Rosstat, the share 
that goes to processing (waste processing and 
waste-burning enterprises) does not exceed 
10%, whereas in the developed countries it 
reaches 90%. In the RF, over 90% of MSW 
is buried. 

Problem statement. The waste manage-
ment reform appears to have started with the 
adoption of the Federal Law No. 458‑FZ of 
29.12.2014 “On amendments to the Federal 
Law No. 89-FZ of 24.06.98 ‘About produc-
tion and consumption waste’ and some leg-
islative acts”. However, many articles of the 
Law have not been properly formulated or 
specified, which in turn required a new law, 
FZ of 31.12.2017 No. 503-FZ “On amend-
ments to the Federal Law ‘About produc-
tion and consumption waste’”. In September 
2019, the Ministry of Natural Resources and 
Environment of the Russian Federation pub-
lished a draft federal law “On amendments to 

the Federal Law ‘About production and con-
sumption waste’”. 

Besides the principal waste management 
laws, the legislation has recently adopted sev-
eral important program documents. In 2018, 
the Strategy to develop industrial processing, 
utilization and decontamination of production 
and consumption waste was approved for the 

Fig. 1. Dynamics of generation and accumulation  
of production and consumption waste (bln tons). 

 The source: based on Rosstat data
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period till 20301. The Strategy is planned to 
be implemented in two stages: the first last-
ing from 2018 to 2021 and the second, from 
2022 to 2030. The first stage includes such 
measures as laying down the required techno-
logical and industrial capacity, comprehensive 
spatial development and design of the location 
of the enterprises for processing, utilization 
and decontamination of waste, establishing 
an equipment certification centre and en-
forcement of the regulatory norms. The same 
stage envisages implementing pilot projects of 
industrial technical facilities for the process-
ing, utilization and decontamination of waste, 
multi-functional complexes for industrial de-
contamination and regional eco-techno-parks. 
The second stage starting in 2022 includes the 
operation of Russian scientific, technological 
and industrial infrastructure incorporating 
hi-tech equipment and machinery for process-
ing, utilization, decontamination of waste and 
manufacture of products out of salvaged raw 
materials. 

However, besides the successful scenar-
io of Strategy implementation (the Innovative 
scenario), the document leaves a margin for a 
possible Conservative scenario (preservation 
of the current trends, factors, parameters and 
conditions of environmental protection, opera-
tion of the existing industrial basis for process-
ing, utilization and decontamination of waste 
without infrastructure development). This as-
pect appears rather strange, as it implies that 
the Strategy developers assume its possible 
failure from the very beginning.

Among the principal goals of the Innova-
tive scenario, we see the following: to raise the 
share of the utilized and decontaminated waste 
in the total volume of generated waste from 
59.6% in 2016 to 86% in 2030; to raise the share 
of MSW sent in processing in the total volume 
of generated waste from 8.9% in 2016 to 80% 
in 2030; to reduce waste generation by 3.7% in 
2030 versus 2016.
1	 Strategiia razvitiia promyshlennosti po obrabotke, utili-
zatsii i obezvrezhivaniiu otkhodov proizvodstva i potrebleniia 
na period do 2030 g. [The Industry Development Strategy for 
Treatment, Recycling and Disposal of Production and Con-
sumption Waste] (2018). Available at: http://static.government.
ru/media/files/y8PMkQGZLfbY7jhn6QMruaKoferAowzJ.pdf 
(accessed 5 February 2020).

The authors set themselves the task of 
modelling the results of Strategy targets imple-
mentation with the help of the forecast of the 
environmental and economic development of 
the Russian Federation until 2030.

Methods
By the present moment, environmental 

protection has accumulated a certain practice 
of applied forecast modelling. It has been prov-
en that the most suitable method for describing 
the environmental protection processes is the 
input-output tables representing reproduction 
of natural resources, laying out the input and 
output values. In the 1960-s, U. Ayres, А. Knees 
and H. Daly, the first authors of the mathemat-
ical models describing the relations between 
ecology and economy, faced the impossibility 
of implementing such models in practice due 
to the lack of necessary information (Ayres, 
Knees, 1969; Daly, 1968). The problem was 
partially resolved by W. Isard, who tried to find 
a solution for a similar model and made a sig-
nificant contribution into its database structure 
in 1972 (Isard, 1972). 

In the years 1970-1973, the father of 
more sophisticated models of this class, V. 
Leontief, built an input-output model better 
suited for practical implementation, with due 
regard to the environmental protection sector 
(Leontief, Ford, 1972). The model is based 
on the recognition of the possibility and ne-
cessity to include waste treatment measures 
(anti-pollution facilities) in the input-out-
put structure. The later works of V. Leontief 
present more general input-output tables that 
include processes of treatment of polluting 
substances as well as the use of the primary 
natural resources and utilized pollutants by 
the end consumers. 

Leontief-type modelling schemes are 
widely used by numerous economists in fore-
casting economic development of countries 
with due regard to pollution of the environ-
ment. Some dynamic input-output models that 
included environmental protection costs were 
presented in the works by J. Tsukui and Y. Mu-
rakany (Tsukui, Murakany, 1977), based on 
the regional and national input-outputs of NOx, 
SOx and solid waste values. There are examples 
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of some recent researches in the same sphere 
(Nansai et al., 2009; Bouwmeester et al., 2010; 
Marin, 2010). However, the above models are 
often theoretical and focus on the ecological 
problems of particular regions. Other than that, 
little attention is paid to input-output methods 
when describing problems of generation and 
accumulation of production and consumption 
waste. 

To carry out our research, we used a dy-
namic input-output model (DIOM) with an 
ecological block, developed by the Institute of 
Economics and Industrial Engineering of SB 
RAS. The proposed approach is distinguished 
with the capacity of forecasting volumes of 
generation, elimination and distribution in the 
environment of all types of pollutants including 
production and consumption waste. Besides, 
the model is adapted to real statistical data pro-
vided by Rosstat. A detailed description of the 
model is put forward in (Gil’mundinov et al., 
2011). The forecast calculations for DIOM were 
based on the following principal hypotheses of 
the RF economic development over the period 
till 2030: high oil prices (around $70 per barrel 
of Brent), low exchange rate volatility, growing 
monetary policy efficiency (lower interest rate), 
successful import replacement policy, low in-
flation rate (about 5% p.a.), growing labour pro-
ductivity. All of these assumptions will ensure 
the average annual GDP growth rate over the 
forecast period at the level of 3-4%. 

Results
Calculations within the ecological block 

of the DIOM demonstrated that raising the 
share of used and decontaminated waste to 

86% by 2030 (under the Innovative scenario of 
the Strategy) allows reduction of accumulated 
waste growth rate by the end of the year by over 
six times (from 6.8% in 2018 to 1.1% in 2030, 
and 5.3% in 2030 under the Conservative sce-
nario). Thus, according to the calculations, the 
overall volume of accumulated production and 
consumption waste will not decrease (as could 
be expected by 2030 after implementation of 
the Strategy), but the growth rate will be lower. 
The results of the forecast calculations are rep-
resented in Fig. 2.

Discussion
The authors do not consider the Innova-

tive scenario truly innovative (the volume of 
accumulated waste will continue growing, 
though at a slower pace). The current state of 
legislation is not favourable employing such 
a scenario, requiring working mechanisms 
for reducing the waste generation capacity of 
manufacturing processes and increased waste 
utilization. 

Notwithstanding a considerably improved 
conceptual framework, restructured federal, re-
gional and local waste management authorities, 
corrected waste management requirements and 
some other measures, there are many “blank 
spots” appearing in the ecological legislation. 
Current legislation still has some flaws con-
cerning waste management, and there are some 
worth pointing out.

1) We see that the legislative acts that do 
not contain any specific mechanisms of the ful-
filment of the set tasks remain unfeasible. 

According to the Federal Law No. 458‑FZ 
of 29.12.2014, all constituent entities of the RF 

Fig. 2. Forecast dynamics of the waste accumulation annual growth, million tons.  
Source: forecast calculation results 



– 491 –

Tatiana O. Tagaeva and Vadim M. Gil’mundinov. Institutional Reforms of the Waste Management in the Russian Federation

were required to adopt a territorial waste man-
agement scheme, to identify regional waste 
management operators and to approve the rel-
evant tariffs for the services of such regional 
operators by the beginning of 2017. Accumula-
tion, transportation, processing, decontamina-
tion, burial in the territory of a constituent en-
tity of the RF had to be assured by the regional 
operators under the regional waste manage-
ment program and the territorial scheme. The 
regional operator needed to sign an agreement 
with the municipal authorities. In their turn, the 
solid waste owners had to conclude an MSW 
management agreement with the regional op-
erator whose territory comprises the municipal 
solid waste and the places for the accumulation 
of such. 

So, that was the suggested transparent 
arrangement of MSW management. However, 
due to some complications that sprang up at 
the regional level, the date of transition to the 
new formula shifted to 1 January 2019, while 
the conditions for conclusion of agreements 
with de facto operators were seriously mod-
ified. This allowed granting the regional op-
erator status to other entities without tenders, 
therefore creating ample opportunities for 
public servants to misuse their powers. Regis-
tration of uncertified dumps without due con-
trol as well as the use of such by the regional 
operators was also permitted. These circum-
stances froze the construction of new waste 
treatment facilities, undermining the invest-
ment attractiveness of the industry. Corpora-
tions got the right to refuse to make contracts 
with a regional operator if they had a waste 
storage site of their own.

The proposed arrangements are dangerous 
because of the monopoly position of the re-
gional operators they may objectively acquire, 
as such selection eliminates any competition 
in the MSW handling. One may thus expect 
considerable risks for independent companies 
dealing with sorting and advanced processing 
of waste. This is likely to undermine the incen-
tives for more efficient processing and burial of 
MSW, as the costs may be transferred direct-
ly to the end consumers. As everyone knows, 
since the 1st of January 2019, removal and pro-
cessing of the household wastes has become 

a separate public service item included in the 
housing and utility services list, which caused 
the rise in the waste removal fees. 

There are also no mechanisms to en-
courage the regional operators to observe the 
decree of the RF Government No. 1589-r of 
25.07.2017, which approves the list of pro-
duction and consumption waste types con-
taining useful components and prohibited to 
bury. Prohibition of burials is introduced in 
stages for the years 2018-2021. Compliance 
with the Decree requires transiting to sepa-
rate waste collection which is expected only 
in 2024, and which, in its turn, requires large 
investments into equipment, as education and 
enlightenment measures alone would not be 
sufficient.

As could be expected, most regions are 
developing the advanced MSW processing and 
ecological responsibility slowly, as it requires 
evaluation of the potential and prospects of 
development with due regard to the ongoing 
changes and the regional specificity.

By the end of the first quarter of 2018, only 
18 regional entities selected 32 regional opera-
tors, which started actual operation in five re-
gions only (Babich, 2018: 25). By the beginning 
of 2019, waste management programs were 
adopted in 60 regions and territorial schemes 
were approved in all constituent entities of the 
RF, but this is not that simple. Thus, in Septem-
ber 2018, the Supreme Court of the Republic of 
Tatarstan sustained a claim of environmental-
ists against the adopted territorial scheme. The 
decision of the Supreme Court overturned the 
key parts of the document, such as norms of 
accumulation, flows and conditions of separate 
MSW collection, location and development of 
the waste treatment infrastructure (waste burn-
er construction and bottom ash waste range 
arrangement). Without the above-mentioned 
parts, the territorial scheme cannot normally 
function and shall be recognized as non-opera-
tional. This is a situation when the Republic ap-
pointed the regional operators but they cannot 
commence their operation due to the invalidi-
ty of the territorial scheme. Similar problems 
occurred in other regions, such as the Trans-
baikal Territory, the Krasnoyarsk Territory, 
the Republic of Buryatia, and the Novosibirsk 
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Oblast2. As the regions are poorly prepared for 
the reform, the deadline for its launch is said to 
be delayed in several constituent entities that 
have not managed to complete the preparato-
ry actions; the deadline is put off to January 
1, 2020, and to January 1, 2022, for the federal 
cities. 

2) The size of NIE payments for waste does 
not cover the waste disposal costs and does not 
stimulate recycling. According to the current 
legislation, the payment needs to be done by 
companies or individuals that produce waste in 
the course of their economic or other kinds of 
operation except for municipal solid waste. The 
municipal solid waste payments are done by 
the regional operators responsible for dispos-
al. However, this was like this from the start: 
in 2016-2018 there was a confusion whether it 
is the enterprise or the regional operator that 
effects the payment, as the laws contradict 
each other. Finally, in 2018 the NIE payment 
for 2016 and 2017 was cancelled (Fil’chenkova, 
Azueva 2018: 14). Today, those “rushed” envi-
ronment taxes (since 2019 NIE payments are 
considered as taxes) for those years are being 
criticized for being subject to either repayment 
or recalculation. Such legislative behaviour 
does not encourage any responsible attitude to-
wards NIE payments as a serious fiscal policy 
tool that should not be ignored and delayed. 

The NIE payment bears a compensatory 
character, though their size casts doubt as to 
its adequacy. In particular, those payments can 
hardly cover reclamation of the lands used as 
landfills. In 2018, the basic payment rates did 
not rise despite the annual inflation of 4%. In 
2019, the rates established for 2018 with an 
insignificant adjustment for 1.04% were used, 
although a higher inflation rate was expected. 
2	 Chernykh, K. (2016). 120 milliardov v musor [120 Bil-
lion Going Into Waste]. In Kontinent Sibir’ [Siberia Con-
tinent], 9 September 2016, available at: https://ksonline.
ru/238495/120-milliardov-v-musor/
Viktorov, V. (2018). Zarastiom musorom? [About to Get In-
undated with Rubbish?]. In Argumenty i fakty [The Arguments 
and Facts], 22 May 2018, available at: http://www.nsk.aif.ru/
society/zarastem_musorom_pochemu_nevozmozhno_razvi-
tie_musoropererabotki_v_sibiri
Vlasov, Ia. (2018). Musornaia reforma zabuksovala v Si-
biri [The Waste Management Reform Failing in Siberia]. In 
Taiga.info, 18 December 2018, available at: https://tayga.
info/144190 

Payments for the contamination hazard 
class of wastes are close to zero. However, 
these are mostly technogenic wastes of fuel and 
energy companies that exert pressure on the 
environment due to: alienation of land, disrup-
tion of natural biogeochemical cycles, emission 
of dangerous and toxic substances into the air, 
soil, ground and underground water. According 
to experts, the negative impact of technogenic 
wastes is apparent on the territory that exceeds 
the waste storage space by 10–15 times. Com-
panies often seek to reclassify the I-IV hazard 
class wastes into class V or to certify them as 
raw materials to save on the NIE payments. 
Such reclassification is an attractive solution, 
as it resolves the problem of disposal of wastes 
to the special sites: I-IV class wastes can only 
be sold to a licensed organization while those 
of V class can be sold to anybody (Al’geshki-
na, 2018: 61). However, the waste classification 
criteria are not properly formulated. It is worth 
pointing out that the legislation is contradictory 
as to the definition of the waste hazard degree. 
For example, according to clause 4.1 of the 
Federal Law No. 89-FZ of 24 June 1998 “About 
production and consumption waste”, wastes are 
classified into five classes of hazard with the 
5th (V) class presenting no danger to the envi-
ronment. But in the “Sanitary norms for deter-
mination of the hazard class of toxic produc-
tion and consumption waste” SP 2.1.7.1386-03, 
there is another classification of wastes where 
the last, 4th (IV) class being “not very hazard-
ous”. Thus, two classifications are relying on 
different data used to appraise the same waste 
based on different criteria. 

3) The waste disposal licensing scope has 
not been sufficiently clarified. Since the end of 
2017, waste transportation has become a sep-
arate activity requiring no license (Alymova, 
2018: 34). Companies are allowed to collect 
wastes as well as to do processing, utilization, 
and decontamination. An economic agent may 
not do collection or collection with transporta-
tion only (Endeko, 2018: 6). Thus, the simul-
taneous collection and transportation of waste 
(e.g. ‘green’ containers for the collection of sep-
arate waste transported by the vehicles of the 
companies that installed them, or collection of 
wastes in such public spaces as shopping cen-
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tres) has got banned. To evade this ban, such 
type of activity as “accumulation” was made 
up, though basically, it stands for collection, as 
one must collect rubbish first to accumulate it, 
but requires no license. In its turn, transporta-
tion license cancellation is doubtful. as waste 
transport containers have to meet special re-
quirements to ensure safe transportation. On 
the other hand, there are not enough arguments 
for licensing some kinds of waste collection 
(batteries, pulp paper).

Licensing requirements for stockpiling, 
processing and sale of scrap iron and non-fer-
rous metal put considerable restrictions on 
small businesses. To collect scrap metal, ac-
cording to the license requirements the com-
pany or the individual entrepreneur needs to 
have a production site, scrap metal processing 
equipment and a laboratory (not essential for 
this type of activity). On the other hand, as we 
have pointed out earlier, there are no licens-
ing requirements for handling V class wastes, 
as generation and accumulation of such waste 
may be damaging and not desirable.

4) There is a need to improve the mecha-
nisms for the ecological and utilization charges 
collection. In January 2015, the ecological 
charge part of the Federal Law “About pro-
duction and consumption waste” (of 24.06.98 
No. 89) was amended (see Law No. 458 of 
29.12.2014). The money collected as ecological 
and utilization charges are deposited to the fed-
eral budget and then directed to the constituent 
entities of the Russian Federation as subsidies. 
Earlier, it was decided to provide the subsidies 
in proportion to the size of the population; in 
2019 this decision was cancelled, and the ap-
proach is still not clear. The state retains the 
right to delay subsidies until the end of products’ 
lifecycle and often uses the money on current 
expenses not related to waste management. As 
a result, real subsidies get indefinitely delayed 
and the municipal waste treatment enterprises 
get no support, holding back the modernization 
of the entire industry. So, the existing approach 
to distribution and spending ecological charge 
revenues does not help to resolve the problem of 
waste collection and processing. It is necessary 
to channel the money collected as ecological 

charge directly to the companies and regional 
operators, involved in the disposal of waste. It 
might be done as compensation for every ton of 
the collected recycled material. 

The ecological charge fee should stimulate 
the compensatory mechanism because the sep-
aration of recycling from the principal techno-
logical processes augments the cost of the re-
cycled material. The compensatory mechanism 
must stimulate the manufacturing of products 
that are simple to dispose of in the future. It is 
necessary to stream subsidies to the investment 
projects within the limits of the charge paid 
for the products, the lifecycle of which has not 
yet expired. The ecological charge is expected 
to become an extra-budgetary fund so that its 
rise would not only compensate the current ex-
penditures of regional operators and manufac-
turers but also enhance the recycling industry 
development as a whole (Koroleva, 2016).

If the utilization charge is obligatory (the 
charge paid by the vehicle manufacturer or, in 
some cases, by the imported car owner), the 
enterprise has no choice (whether to pay the 
charge or utilize the waste as in case of trans-
portation charge). So, this charge is just an in-
strument of the protection policy that increases 
the manufacturing costs. It is not a fiscal stim-
ulus tool for the recycling industry. We believe 
that the utilization charge should follow the 
same principle as the ecological charge.

Conclusion
To sum up, it should be explained that the 

paper was intended only to point out the main 
drawbacks in the existing waste management 
mechanism. There are many more problems, 
including adjustment of fees (increasing and 
decreasing coefficients in addition to the eco-
logical tariffs and charges), limiting and stan-
dard-setting (standards of waste generation, 
limits for their localization and disposal val-
ues), category setting (assignment of hazard 
classes), etc. Thus, implementation of the Inno-
vative scenario of the Strategy for developing 
the waste treatment, utilization and deactiva-
tion industry till 2030 requires effective mech-
anisms of reducing the wastes generated by the 
production processes. 
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Институциональные реформы  
в сфере обращения с отходами в РФ
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Аннотация. Ситуация в области охраны водных и атмосферных ресурсов 
оценивается специалистами как стабильно негативная, без явных тенденций 
к улучшению, имеющая проциклический характер. Чего, к сожалению, нельзя 
сказать о системе обращения с отходами производства и потребления. Даже в 
кризисные периоды объемы образующихся и накапливаемых отходов продолжают 
расти. В 2018 году первый показатель удвоился по сравнению с 2005 годом. Таким 
образом, актуальность предмета исследования объясняется неблагоприятной 
экологической обстановкой в России. Целью работы является разработка 
методологических подходов к ее анализу и прогнозированию. Поставленная 
цель позволила сформулировать следующие задачи: изучить текущее состояние 
окружающей среды в сфере обращения с отходами, разработать предпосылки 
для прогнозирования объемов образования и накопления отходов, оценить 
экологическую нагрузку на ближайшее будущее. Несмотря на активные усилия 
по реформированию системы обращения с отходами, предпринятые начиная с 
2014 года, российское законодательство в этой области остается несовершенным, 
противоречивым, лишенным стимулирующих переработку отходов механизмов. 
Основные недостатки происходящих в данной сфере реформ рассмотрены в статье. 

Ключевые слова: производство и накопление отходов производства и потребления, 
твердые коммунальные отходы, рециклинг, утилизация и обезвреживание отходов, 
природоохранное законодательство.
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