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Methodology for taking into account the regional characteristics of Russia
when developing measures to reduce greenhouse gas emissions

from the municipal solid waste management system

Abstract. The article proposes a methodology for regionalization of estimates of greenhouse 
gas emissions from municipal solid waste (MSW) in Russia. Information is provided on the contri-
bution of MSW to the total volume of emissions and the dynamics of such emissions over the past 
30 years. The procedure for calculating the specific estimate of methane emissions from MSW dis-
posal is described in detail. The key factors of interregional differentiation in terms of greenhouse 
gas emissions from municipal solid waste are described, which include the annual volume of MSW 
disposal, the amount of waste accumulated at landfills, and the average per capita generation of 
MSW in the regions of Russia. For each of the factors, numerical estimates of emissions for the 
country are given, with the identification of leading regions and outsiders. It is shown that in terms 
of emissions from waste disposal in 2021, the Krasnodar Territory, Moscow, Leningrad and Sverd-
lovsk Regions became the leaders. Annual greenhouse gas emissions from MSW accumulated in
landfills over the past 30 years have been the largest in Moscow, the Moscow Region, the Krasno-
dar Territory, St. Petersburg and the Sverdlovsk Region. Per capita emissions from MSW turned out 
to be the most significant in the Leningrad, Moscow, Magadan and Amur regions.
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1995 22 553.1 1 270.0 56.3
2000 24 245.1 1 426.0 58.8
2005 29 820.3 1 618.0 54.3
2010 37 665.8 1 941.0 51.5
2011 38 582.6 2 017.0 52.3
2012 40 926.9 2 094.0 51.2
2013 41 743.7 2 179.0 52.2
2014 42 046.7 2 295.0 54.6
2015 42 647.5 2 373.0 55.6
2016 43 001.2 2 448.0 56.9
2017 43 907.6 2 521.0 57.4
2018 44 069.4 2 585.0 58.7
2019 48 703.3 2 646.0 54.3
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1 1 828.6 7 259.8 398.6
2 5 304.5 3 620.4 198.8
3 2 007.4 1 605.7 88.2
4 1 459.5 1 436.2 78.8

5 1 545.0 1 412.8 77.6

6 1 533.5 1 270.2 69.7
7 1 295.8 1 237.2 67.9

8 5 193.5 1 186.3 65.1

… … … … …
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81 72.0 36.7 2.0
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193.1 30.2 1.7

83 33.9 26.5 1.5

84 26.1 14.1 0.8

85 12.2 0.0 0.0

50 502.6 44 790,6 2 459,0
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1 102 973.1 5 653.2

2 70 589.8 3 875.4
3 37 625.1 2 065.6

4
-

32 535.4 1 786.2

5 32 164.6 1 765.8
… … … …
84 435.5 23.9
85 381.9 21.0

979 352.3 53 766.4
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1 2 007.4 1 892 711 1 060.6 58.2

2 5 304.5 7 708 499 688.1 37.8

3 93.1 139 034 669.7 36.8

4 468.6 781 846 599.3 32.9

5 335.6 592 415 566.5 31.1

6 696.4 1 290 898 539.5 29.6
7 … … … … …

8 126.4 985 431 128.3 7.0

9 33.9 515 564 65.8 3.6

50 502.6 146 171 015 345.5 18.9
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