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EXECUTIVE SUMMARY

ES.1. Background information on greenhouse gas inventories, climate change and
supplementary information required under Article 7, paragraph 1, of the Kyoto Protocol

ES.1.1. Background information on greenhouse gas inventories and climate change

Poland contributes to the activities towards climate change mitigation undertaken by the international
community — as a signatory to the United Nations Framework Convention on Climate Change since
1994 and to the Kyoto Protocol —since 2002. In the first commitment period under the Kyoto Protocol,
Poland committed to reduce greenhouse gas emissions in 2008-2012 by 6%, compared to the base
year. In the second commitment period, established in the Doha Amendment, the European Union, its
Member States and Iceland committed to reduce their average annual greenhouse gas emissions in
the years 2013-2020 under the joint fulfilment of commitments. The common reduction target was
expressed as a commitment to achieve average annual emissions of 80% of the total emissions of all
countries in the base years?.

According to the provisions of Article 4.6 of the UNFCCC and decision 9/CP.2 Poland uses 1988 as the
base year for the estimation and reporting of GHG inventories for the main gases (CO,, CHs and N,0).
Different base years have been established for other groups of gases: 1995 for HFCs, PFCs and sulphur
hexafluoride (SFe) and 2000 for the nitrogen trifluoride (NFs).

The underlying report, presenting the results of national greenhouse gas inventory for 2016, in line
with the trend since 1988, has been prepared according to the Revision of the UNFCCC reporting
guidelines on annual inventories for Parties included in Annex | to the Convention contained in the
decision 24/CP.19.

The national inventory covers the emission of the following GHGs and groups of gases: carbon dioxide
(CO2), methane (CH4), nitrous oxide (N;0), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs),
sulphur hexafluoride (SFg), nitrogen trifluoride (NFs) which are reported in five categories: 1. Energy,
2. Industrial Processes and Product Use (IPPU), 3. Agriculture, 4. Land Use, Land Use Change and
Forestry (LULUCF) and 5. Waste. Also information on emissions of sulphur dioxide (SO;) and the
following GHG precursors: carbon monoxide (CO), nitrogen oxides (NOx) and non-methane volatile
organic compounds (NMVOC) is reported in CRF tables.

Methodologies used to calculate emissions and sinks of GHGs are those published by the
Intergovernmental Panel on Climate Change (IPCC) in 2006, namely 2006 Guidelines for National
Greenhouse Gas Inventories what is in accordance with the provisions of the decision 24/CP.19.
Pursuant to these guidelines, country specific methods have been used where appropriate giving more
accurate emission data.

At the same time the underlying report has been elaborated for the purpose of Poland’s obligations
resulting from Regulation (EU) No 525/2013 of the European Parliament and of the Council of 21 May
2013 on a mechanism for monitoring and reporting greenhouse gas emissions and for reporting other
information at national and Union level relevant to climate change and repealing Decision
No 280/2004/EC as well as Commission Implementing Regulation (EU) No 749/2014 of 30 June 2014
on structure, format, submission processes and review of information reported by Member States
pursuant to Regulation (EU) No 525/2013 of the European Parliament and of the Council.

The unit responsible for compiling the GHG inventory for the purpose of the European Union and the
UNFCCC regulations, according to the provisions of the Act of 17 July 2009 on the system to manage

1 Poland’s Seventh National Communication and Third Biennial Report under UNFCCC. 2017.
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the emissions of greenhouse gases and other substances (Journal of laws Nr 130, position 1070 with
further changes), is the National Centre for Emissions Management (KOBIZE) in the Institute of
Environmental Protection — National Research Institute, supervised by the Minister of the
Environment.

ES.1.2. Background information on supplementary information required under Article 7,
paragraph 1, of the Kyoto Protocol

The European Union (EU) and its Member States, and Iceland have agreed (agreement under Article 4
of the Kyoto Protocol) to fulfil jointly their quantified emission limitation and reduction commitment
(QELRC) for the second commitment period of the Kyoto Protocol. The joint QELRC for the EU is 80%
(Annex | to the Doha Amendment) what relates to 20% emission reduction on a yearly average
comparing to the base year during the period 2013 — 2020. So the assigned amount of the Parties of
the agreement (EU, its Member States and Iceland) will be calculated jointly based on the sum of the
base year or period emissions for the EU Member States and Iceland in accordance with Article 3,
paragraphs 7bis, 8 and 8bis.

Poland’s Assigned Amount is 1,592,338,962 tonnes CO,eq and relates only to the non-ETS emissions
(see chapter 2.3.6) what results from summing up the Annual Emission Allocations (AEAs) for years
2013-2020 as established under the EU Effort Sharing Decision (406/2009/EC), and determined in the
Commission decision 2017/1471 as well as adjusted in the decision 2013/634/EU for 2013-2020.

The Poland’s commitment period reserve (CPR), calculated as 90% of annual emission allocations given
above, amounts to 1,433,105,066 tonnes CO; eq.

ES.2. Summary of national emission and removal related trends, including KP-LULUCF
activities

ES.2.1. Summary of national emission and removal related trends

The GHG emissions for the base year (see chapter ES.1) and for 2016, expressed as CO; equivalent, are
presented in table S.1. In 2016 the total national emission of GHG amounted to 397.71 million tonnes
of CO; eq., excluding GHG emissions and removals from category 4 (Land use, land use change and
forestry — LULUCF). Compared to the base year, the 2016 emissions have decreased by 30.4%.

10
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Table S.1. National emissions of greenhouse gases for the base year and 2016

Emission in CO, eq. [kt]
Pollutant (2016-base)/base
Base year 2016 [%]

CO, (with LULUCF) 454 743.19 293014.79 -35.56
CO, (without LULUCF) 470 884.68 322233.95 -31.57
CH, (with LULUCF) 70837.29 46 940.75 -33.73
CH, (without LULUCF) 70793.13 46 895.92 -33.76
N,O (with LULUCF) 29492.29 20752.53 -29.63
N,O (without LULUCF) 29322.00 19530.00 -33.39
HFCs 134.69 8955.35 6548.73
PFCs 171.97 13.21 92.32
Unspecified mix of HFCs and PFCs NA,NO NA,NO NA,NO

SFs 29.12 77.03 164.50
NF; NA,NO NA,NO NA,NO

TOTAL net emission (with LULUCF) 555408.56 369753.67 -33.43
TOTAL without LULUCF 571335.59 397705.47 -30.39

Carbon dioxide is the main GHG in Poland with the share of 81.02% in national emissions in 2016.
Methane and nitrous oxide contribute respectively with: 11.8% and 4.9% share. All F-gases are
responsible for 2.3% of total GHG emissions. Percentage share of GHG in national total emissions
(excluding category 4. LULUCF) in 2016 is presented at figure S.1.

s

<LF-gases

HFC
2.25%

SFg
0.02%

PFC

0.003%
\ NF;

0.00%

Figure S.1. Percentage share of greenhouse gases in national total emission in 2016 (excluding category
4. LULUCF)

The trend of aggregated GHG emissions follows the trend of emissions of CO; alone, which is the
primary greenhouse gas emitted in Poland. The GHGs trend for period between 1988 and 1990
indicates dramatic decrease triggered by significant economic changes, especially in heavy industry.
This drop in emissions continued up to 1993 and then emissions started to rise with a peak in 1996 as
a result of development in heavy industry and other sectors and dynamic economic growth. Slow
decline in emissions (up to 2002) characterized the succeeding years, when still energy efficiency
policies and measures were implemented, and then slight increase up to 2007 caused by animated
economic development. In 2008-2011 stabilisation in emissions has been noted with distinct decrease
in 2009 related to world economic slow-down. Since 2012 GHG emissions in Poland do not exceed 400
Mt CO; eq. ( tab. S.2 and fig. S.2).
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Since 2005 Poland has taken part in the European Union’s Emission Trading System, being one of the
flexible mechanisms supporting measures for limiting the greenhouse gas emissions. The share of
emissions related to installations covered by EU ETS in the national emissions in 2005-2016 amounted
to about 51% on average. One should notice, that since 2013 the scope of the EU ETS has expanded
with new industries (like production of selected chemicals) and new greenhouse gases (nitrous oxide)
(fig. S.2).
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Table S.2. National emissions of greenhouse gases for 1988

—2016 by gases [kt CO; eq.]

GHG 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
CO; (with LULUCF) 454743.19 | 430262.91 | 348207.93 | 353 060.10 | 364 656.44 | 359689.92 | 354 046.85 | 345063.73 | 34069590 | 332147.62 | 296 848.83 | 290810.49 | 283 772.07 | 288901.16 | 271 408.23
CO, (without LULUCF) 470 884.68 | 451 250.78 | 376 038.71 | 373378.20 | 363 718.93 | 364565.34 | 359611.08 | 361303.85 | 375304.64 | 366570.12 | 33734153 | 327652.45 | 317 097.26 | 313 545.67 | 305 730.54
CHg (with LULUCF) 70837.29 70 477.65 65 163.70 60 460.96 58 670.74 56 944.15 56 250.56 54816.91 54 092.50 5392441 52 133.63 51188.40 49 858.19 51 648.49 50032.63
CH4 (without LULUCF) 70793.13 7043353 65119.50 60415.77 58 625.98 56 901.71 56 209.37 54770.68 54 055.65 5388591 52 098.55 51150.51 49 824.76 51615.00 49 996.82
N2O (with LULUCF) 29492.29 30765.14 27 495.60 23 047.67 21545.25 22 846.96 22 458.09 23 468.68 23584.49 23485.76 23259.84 2254712 22 916.03 23103.94 21992.06
N,O (without LULUCF) 29322.00 30553.68 27 312.64 2284249 21285.44 2226044 22 143.18 23121.02 23247.79 2315140 2289551 22174.03 22533.42 22 690.55 21581.12
HFCs NANO NANO NANO NANO NANO NANO NANO 134.69 335.49 481.02 569.32 780.47 1366.50 1925.34 2505.93
PFCs 147.26 147.51 141.87 14131 134.63 144.86 152.78 171.97 161.07 173.36 174.86 168.71 176.68 197.34 207.33
Unspecified mix of HFCs and PFCs NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO
SFe NANO NANO NANO NANO NANO NANO 13.27 29.12 23.80 2291 2394 23.50 23.07 22.86 23.29
NF3 NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO
TOTAL (with LULUCF) 555220.03 | 531653.20 | 441 009.11 | 436 710.04 | 445 007.05 | 439625.89 | 432921.54 | 423 685.10 | 418 893.26 | 410 235.08 | 373 010.41 | 365518.69 | 358112.53 | 365 799.13 | 346 169.47
TOTAL (without LULUCF) 571147.07 | 552 385.50 | 468 612.72 | 456 777.77 | 443 764.98 | 443 872.35 | 438 129.67 | 439531.34 | 453 128.46 | 444 284.72 | 413 103.70 | 401 949.67 | 391 021.68 | 389 996.76 | 380 045.03
Table S.2. (cont.) National emissions of greenhouse gases for 1988-2016 by gases [kt CO; eq.]

GHG 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

CO, (with LULUCF) 281236.35 | 274185.82 | 274 255,51 | 293 818.33 | 299616.82 | 293 239.08 | 282 048.11 | 301071.61 | 293 808.86 | 286 833.32 | 280381.80 | 276 285.98 | 282 252.92 | 293 014.79

CO; (without LULUCF) 318415.56 | 322538.95 | 321668.85 | 334622.82 | 334365.69 | 327448.21 | 314144.58 | 332 130.71 | 331694.64 | 324216.62 | 319911.26 | 307 555.13 | 310615.14 | 322 233.95

CH, (with LULUCF) 50376.23 49991.79 50455.48 50666.73 50 004.50 49 760.99 48 597.21 48 605.86 47 496.75 47 19430 47 454 .61 46 960.51 47 513.20 46 940.75

CHgy (without LULUCF) 50338.02 49 955.96 50420.30 50625.92 4997291 4972437 48 565.38 48 572.11 47 463.55 47 160.31 47 41497 46 922.87 47 476.84 46 895.92

N,O (with LULUCF) 2222035 22 743.52 22927.13 2344273 24 270.35 23720.84 20602.73 20337.84 20684.62 2083441 20945.45 20 839.66 20027.47 20752.53

N2O (without LULUCF) 21795.56 22 299.96 22 476.08 2297445 23746.85 23179.28 20025.07 19707.84 20039.24 20116.80 2020231 19 754.86 18 930.85 19 530.00

HFCs 3078.00 3733.23 4556.73 5408.05 6 009.80 6334.89 6289.67 7 006.36 7 622.60 7 959.91 8356.09 8978.00 8969.07 8955.35

PFCs 201.08 205.07 187.41 193.58 184.63 163.12 17.97 17.07 16.22 1541 14.64 13.90 13.21 13.21

Unspecified mix of HFCs and PFCs NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NO,NA

SFe 20.72 22.36 26.80 33.20 31.16 32.87 37.60 35.37 39.02 41.92 47.54 52.79 77.03 77.03

NF; NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NO,NA

TOTAL (with LULUCF) 357 132.72 | 350881.79 | 352 409.06 | 373562.62 | 380117.26 | 373 251.79 | 357 593.29 | 377 074.11 | 369 668.06 | 362 879.27 | 357 200.11 | 353 130.84 | 358 852.91 | 369 753.67

TOTAL (without LULUCF) 393 848.93 | 398 755.53 | 399336.17 | 413 858.03 | 414311.04 | 406 882.74 | 389 080.27 | 407 469.46 | 406 875.27 | 399510.97 | 395946.81 | 383 277.54 | 386 082.14 | 397 705.47
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Figure S.2. Trend of aggregated GHGs emissions excluding category 4 for 1988-2016

ES.2.2. KP-LULUCF activities

The emissions and removals balance of greenhouse gases for the period 2008-2016, to related
activities of land use, land use change and forestry (LULUCF) under Article 3.3 and 3.4 of the Kyoto
Protocol is presented in table S.3. For activities related to afforestation/reforestation and forest
management estimated balance is negative, what means the activity is considered as a net CO; sink.

Table S.3. The emissions and removals balance of greenhouse gases for the period 2008-2016 for
selected activities of land use, land use change and forestry (LULUCF) [Mt CO; eq.]

Activity 2008 2009 2010 2011 2012 2013 2014 2015 2016
4.KP. A.1. Afforestation/ -2.37 -2.46 -2.58 -2.67 -2.78 -2.84 -2.82 -2.85 -2.83
Reforestation
4.KP. A.2. Deforestation 0.24 0.25 0.26 0.23 0.25 0.20 0.32 0.30 5.52
4.KP. B.1. Forest 37.97| -3572| -3455| -41.15| -40.68| -42.74| -35.60| -31.73|  -37.83
Management
4.KP. B.2 Cropland Not Not Not Not Not Not Not Not Not
management applicable | applicable | applicable | applicable | applicable | applicable | applicable | applicable | applicable
4.KP. B.3 Grazing land Not Not Not Not Not Not Not Not Not
management applicable | applicable | applicable | applicable | applicable | applicable | applicable | applicable | applicable
4.KP. B.4 Revegetation Not Not Not Not Not Not Not Not Not
T g applicable | applicable | applicable | applicable | applicable | applicable | applicable | applicable | applicable
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ES.3. Overview of source and sink category emission estimates and trends, including
KP-LULUCF activities

ES.3.1. GHG inventory

Total GHG emissions presented in CO; equivalent for the base year and for 2016 together with change
between 2016 and 1988 by main categories are given in table S.5 and figure S.3. In all categories
emission reduction has been observed while in LULUCF sector increase in carbon sink has been noted.
The highest drop in emissions has occurred in 3. Agriculture (by 37.1%) what was caused by significant
structural and economic changes after 1989 in this sector, including diminishing animal and crop
production (i.e. cattle population drop from 5.9 million to 5.9 or sheep population from 0.2 million to
239 thousand in 1988-2016). Next category with high emission reduction in 1988-2016 is 1. Energy (by
about 31.0%) what was caused by transformation of heavy industry in Poland as well as by decreasing
coal use and mining and energy efficiency measures implemented.

Table S.4. GHG emissions according to main sectors in base year and in 2016

Total [kt eq. CO;] (2016-base)/base
Base year 2016 [%]
TOTAL with LULUCF 555 408.56 369 753.67 -33.4
TOTAL without LULUCF 571335.59 397 705.47 -30.4
1. Energy 474 966.26 327545.38 -31.0
2. Industrial Processes and Product Use 31386.74 28 653.05 -8.7
3. Agriculture 47 835.68 30073.60 -37.1
4. Land-Use, Land-Use Change and Forestry -15927.04 -27 951.80 75.5
5. Waste 17146.91 11433.43 -33.3

[Mt CO,eq.]

1994
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

M5, Waste 3. Agriculture M 2. Industrial Processes and Product Use ¥ 1. Energy

Figure S.3. Trend of aggregated GHGs emissions (excluding category 4) for 1988—-2016 according to
source categories
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Table S.5. National emissions of greenhouse gases for 1988-2016 by source categories [kt CO; eq.]

IPCC sector 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

1. Energy 474 966.26 | 454551.79 | 381 999.86 | 380030.81 | 371207.28 | 373 248.96 | 366 397.75 | 366 666.00 | 381 854.85 | 371 600.85 | 342 235.47 | 333702.79 | 321024.75 | 322 050.52 | 314 468.98
2. Industrial Processes 31198.21 3023592 22693.33 20092.42 19 695.46 19 309.78 21255.05 22 691.59 22 040.45 22 956.50 21380.10 20583.30 23790.48 22 461.90 20782.50
3. Agriculture 47 835.68 50519.18 47 155.60 40 119.67 36 523.26 35210.83 3478391 34732.58 34 006.84 34591.23 34 335.88 32596.07 31005.77 30614.99 29929.56
4.Land-Use, Land-Use

-15927.04 | -20732.30 | -27603.61 | -20067.73 1242.07 -4 246.46 -5208.13 -15846.24 | -34235.20 | -34049.64 | -40093.29 | -36430.98 | -32909.15 | -24197.63 | -33 875.56

Change and Forestry

5. Waste 17 14691 17 078.61 16 763.92 16 534.88 16 338.98 16 102.78 15692.96 15441.17 15226.31 15136.14 15152.25 15067.51 15200.68 14 869.35 14 863.99
6. Other NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO
TOTAL (with LULUCF) 555220.03 | 531653.20 | 441 009.11 | 436 710.04 | 445 007.05 | 439625.89 | 432921.54 | 423 685.10 | 418 893.26 | 410 235.08 | 373 010.41 | 365518.69 | 358 112.53 | 365 799.13 | 346 169.47
TOTAL (without LULUCF) 571147.07 | 552 385.50 | 468 612.72 | 456 777.77 | 443764.98 | 443 872.35 | 438 129.67 | 439531.34 | 453 128.46 | 444 284.72 | 413 103.70 | 401 949.67 | 391 021.68 | 389 996.76 | 380 045.03
Table S.5. (cont.) National emissions of greenhouse gases for 1988-2016 by source categories [kt CO, eq.]

IPCC sector 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

1. Energy 325913.38 | 329565.88 | 330 165.29 | 341727.65 | 339001.17 | 333238.10 | 322 146.71 | 339150.58 | 335836.48 | 32987893 | 326099.88 | 312408.35 | 316 129.01 | 327 545.38

2. Industrial Processes 23 654.54 2544834 25418.64 27 938.78 30496.58 29 071.56 22981.10 25001.34 27 847.24 26 824.63 26572.14 28 177.72 28534.72 28 653.05

3. Agriculture 29 364.19 29354.21 29511.99 30221.10 30854.09 30928.18 3023231 29717.72 30 088.15 29956.20 30497.88 30397.67 29557.34 30073.60

4.land-Use, Land-Use

-36716.22 | -47873.74 | -46927.11 | -40295.41 | -34193.78 | -33630.95 | -31486.98 | -30395.35 | -37207.21 | -36631.70 | -38746.70 | -30146.70 | -27 229.23 | -27951.80

Change and Forestry

5. Waste 14 916.82 14 387.10 14 240.24 13 970.50 13 959.20 1364491 13 720.15 13 599.82 13 103.40 12 851.22 12 776.90 12 293.81 11 861.07 11433.43

6. Other NO NO NO NO NO NO NO NO NO NO NO NO NO

TOTAL (with LULUCF) 357 132.72 | 350881.79 | 352 409.06 | 373562.62 | 380117.26 | 373 251.79 | 357 593.29 | 377 074.11 | 369 668.06 | 362 879.27 | 357 200.11 | 353 130.84 | 358 852.91 | 369 753.67

TOTAL (without LULUCF) 393 848.93 | 398 755.53 | 399 336.17 | 413 858.03 | 414311.04 | 406 882.74 | 389 080.27 | 407 469.46 | 406 875.27 | 399510.97 | 395946.81 | 383 277.54 | 386 082.14 | 397 705.47
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Carbon dioxide emissions

The CO; emissions (excluding category 4) in 2016 were estimated as 322.23 million tonnes. This is
31.6% lower than in the base year. CO; emission (excluding category 4) accounted for 81.02% of total
GHG emissions in Poland in 2016. The main CO, emission source is Fuel Combustion (1.A) subcategory.
This sector contributed to the total CO; emission with 92.5% share in 2016. The shares of the main
subcategories were as follows: Energy industries — 50.4%, Manufacture Industries and Construction —
9.0%, Transport — 16.2% and Other Sectors — 16.9%. Industrial Processes contributed to the total CO,
emission with 5.8% share in 2016. Mineral industry (especially Cement Production) is the main emission
source in this sector (fig. S.4). The CO; removal in LULUCF sector in 2016, was calculated to be
approximately 29.2 million tonnes. It means that app. 9.1% of the total CO, emissions are offset by CO,
uptake by forests.

5. Waste
0.24%

3. Agriculture
0.32%

2. Industrial Processes and. —~ 1.A. Fuel Combustion
Product Use - 92.46%
5.77%

1.B. Fugitive Emissions froml

1.A.1. Energy Industries
50.41%

1.A.2. Manufacturing Industries
and Construction
8.95%

— 1.A3.Transport
16.24%

1.A.4. Other Sectors
—_
Fuels 16.85%

1.21% /

Figure S.4. Carbon dioxide emission (excluding category 4) in 2016 by sector

Methane emissions

The CHs emission (excluding category 4) amounted to 1 875.84 kt in 2016 i.e. 46.90 million tonnes of
CO, equivalents. Compared to the base year, the emission in 2016 was lower by 33.8%. The
contribution of CH4 to the national total GHG emission amounted to 11.8% in 2016. Three of the main
CH4 emission sources include the following categories: Fugitive Emissions from Fuels, Agriculture and
Waste. They contributed with 41.5%, 29.6% and 20.6% share to the national methane emission in
2016, respectively. The emission from the first mentioned sector came from underground mines
(36.1% of total CH4 emission) and Oil and Natural Gas system (5.4% of total CH4 emission). The emission
from Enteric Fermentation (3.A) dominated in Agriculture and amounted to app. 26.2% of total CH,
emission in 2016. Waste disposal sites were responsible for 19.1% of the total methane emission and
Wastewater Handling for 1.1% of total CH4 emission (fig. S.5).
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Figure S.5. Methane emission (excluding category 4) in 2016 by sector

Nitrous oxide emissions

The nitrous oxide emissions (excluding category 4) in 2016 amounted to 65.54 kt i.e. 19.53 million
tonnes of CO; equivalent. The emission was app. 33.4% lower than the respective figure for the base
year. N,O emission constituted 4.9% of the national total GHG emission in 2016. The main N,O
emission sources and their shares in total N,O emission in 2016 were as follows: Agricultural Soils —
67.2%, Manure Management — 10.3%, Chemical Industry — 4.3% and Fuel Combustion — 12.5% (fig.
S.6).

2. Industrial Processes and
Product Use

5.0%
3.B. Manure Management

10.3%

1. Energy.
12.5% 3.D. Agricultural Soils

67.2%

5. Waste. 3.F. Field Buming of Agricultural
5.0% — Residues
0.1%

Figure S.6. Nitrous oxide emission (excluding category 4) in 2016 by sector

Emissions of fluorinated gases

The total emission of industrial gases (HFCs, PFCs and SFs) in 2016 was estimated at 9 045.59 kt CO,
eq., and accounted for 2.3% of total GHG emissions in 2016. Industrial gases emissions were by
2593.9% higher comparing to the base year (table S.1). This significant growth in HFCs emission is
mainly due to the increase in emission from refrigeration and air conditioning equipment. Shares of
HFCs, PFCs and SFs emissions in total 2016 emission were respectively as follows: 2.25%, 0.003% and
0.019%. NF; emissions did not occur.
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EU Climate and energy package (ETS and ESD emissions)

EU member states, being the Parties to the Kyoto Protocol, have reached the agreement to fulfil their
commitments jointly in the second KP period under so called EU Climate and Energy Package. To meet
the obligations, the EU legislation divided all the emission sources into two main sectors: EU ETS and
so-called non-ETS. Poland (nor any other EU member state) does not have any specific reduction target
for 2013-2020 imposed on emissions coming from sources included in EU ETS, as such a limit has only
been imposed on the whole EU ETS on the EU level (cap). The installations are individually responsible
for their own emissions within the overall limit. The GHG emissions from sources included in EU ETS
(electricity and heat production, industry) are reported directly by installations. On average ETS
emissions in Poland are responsible for 51% of national total emissions.

The emissions from other sources than those included in EU ETS (including other GHG from EU ETS
sources) constitute the non-ETS emissions. As already mentioned, Poland will fulfil its obligations
jointly with other EU member states. Considering what was said above about EU ETS, this joint
fulfilment is regulated by Decision No 406/2009/EC of the European Parliament and of the Council on
the effort of Member States to reduce their greenhouse gas emissions to meet the Community’s
greenhouse gas emission reduction commitments up to 2020 (ESD decision). According to above
mentioned decision member states have specific emission targets imposed only on the non-ETS
emissions - the Polish ESD target amounts to +14% in 2020 comparing to 2005. The total ESD emissions
in 2013-2016 in Poland comparing to targets result in overachievement amounting to -28 Mt CO; eq.

ES.3.2. KP-LULUCF activities

Estimated emissions and removals of greenhouse gases for the period 2008-2016, associated with the
LULUCF activities under Article 3.3 and 3.4 of the Kyoto Protocol are presented in Table ES.3. in Section
ES.2.2.

Estimated sink associated with the afforestation activity, increased almost by 20% as compared to
2008. At the same time emissions associated with deforestation increased significantly due to higher
area of forest land exclusions for non-forestry and non agricultural purposes in 2016. The size of net
absorption for forest management activity for the year 2016 is comparable with that in 2008.
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PARTI:
ANNUAL INVENTORY SUBMISSION

1. INTRODUCTION

1.1. Background information on greenhouse gas inventories, climate change and
supplementary information required under Article 7, paragraph 1, of the Kyoto Protocol

1.1.1. Background information on greenhouse gas inventories and climate change

Poland has been the signatory to the United Nations Framework Convention on Climate Change
(UNFCCC) since 1994 and to its Kyoto Protocol since 2002 thus joining the international efforts aiming
at combating climate change. One of the main obligations resulting from ratification of the Kyoto
Protocol by Poland is to reduce the greenhouse gas emissions by 6% in 2008-2012 in relation to the
base year and by 20% in 2013-2020 jointly with the European Union.

According to the provisions of Article 4.6 of the UNFCCC and decision 9/CP.2 Poland uses 1988 as the
base year for the estimation and reporting of GHG inventories for the main gases (CO,, CHs and N,0).
Different base years have been established for other groups of gases: 1995 for HFCs, PFCs and sulphur
hexafluoride (SFs) and 2000 for the nitrogen trifluoride (NFs).

The underlying report presenting the results of national greenhouse gas inventory for 2016, in line
with the trend since 1988, is prepared according to the Revision of the UNFCCC reporting guidelines on
annual inventories for Parties included in Annex | to the Convention contained in the decision 24/CP.19.

The national inventory covers the following GHGs and groups of gases: carbon dioxide (CO,), methane
(CHa), nitrous oxide (N20), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulphur hexafluoride
(SFe), nitrogen trifluoride (NFs) and are reported in five categories: 1. Energy, 2. Industrial Processes
and Product Use (IPPU), 3. Agriculture, 4. Land Use, Land Use Change and Forestry (LULUCF) and 5.
Waste. Also information on emissions of sulphur dioxide (SO2) and the following GHG precursors:
carbon monoxide (CO), nitrogen oxides (NOx) and non-methane volatile organic compounds (NMVQOC)
is reported in CRF tables.

Methodologies used to calculate emissions and sinks of GHGs are those published by the
Intergovernmental Panel on Climate Change (IPCC) in 2006, namely 2006 Guidelines for National
Greenhouse Gas Inventories what is in accordance with the provisions of the decision 24/CP.19.
According to these guidelines country specific methods have been used where appropriate giving more
accurate emission data

At the same time the underlying report has been elaborated for the for the purpose of Poland’s
obligations resulting from Regulation (EU) No 525/2013 of the European Parliament and of the Council
of 21 May 2013 on a mechanism for monitoring and reporting greenhouse gas emissions and for
reporting other information at national and Union level relevant to climate change and repealing
Decision No 280/2004/EC as well Commission Implementing Regulation (EU) No 749/2014 of 30 June
2014 on structure, format, submission processes and review of information reported by Member
States pursuant to Regulation (EU) No 525/2013 of the European Parliament and of the Council.

The unit responsible for compiling the GHG inventory for the purpose of the European Union and the
UNFCCC regulations, according to the provisions of the Act of 17 July 2009 on the system to manage
the emissions of greenhouse gases and other substances (Journal of laws Nr 130, position 1070 as
amended), is the National Centre for Emissions Management (KOBIZE) in the Institute of Environmental
Protection - National Research Institute, supervised by the Minister of the Environment.
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1.1.2. Background information on supplementary information required under Article 7, paragraph
1, of the Kyoto Protocol

The European Union (EU) and its Member States, and Iceland have agreed (agreement under Article 4
of the Kyoto Protocol) to fulfil jointly their quantified emission limitation and reduction commitment
(QELRC) for the second commitment period of the Kyoto Protocol. The joint QELRC for the EU is 80%
(Annex | to the Doha Amendment) what relates to 20% emission reduction on a yearly average
comparing to the base year during the period 2013 — 2020. So the assigned amount of the Parties of
the agreement (EU, its Member States and Iceland) will be calculated jointly based on the sum of the
base year or period emissions for the EU Member States and Iceland in accordance with Article 3,
paragraphs 7bis, 8 and 8bis.

Poland’s Assigned Amount is 1,592,338,962 tonnes CO,eq and relates only to the non-ETS emissions
(see chapter 2.3.6), as Poland is going to fulfil its emission reduction target jointly with the EU. Poland’s
AA is equal to the annual emission allocations (AEAs) as established under the EU Effort Sharing
Decision (406/2009/EC) and determined in the Commission decision 2017/1471 and adjusted in the
decision 2013/634/EU for 2013-2020.

The Poland’s commitment period reserve (CPR), calculated as 90% of annual emission allocations given
above, amounts to 1,433,105,066 tonnes CO,eq.

The detailed additional information required by the Kyoto Protocol is presented in Part Il of the NIR.

1.2. Description of the institutional arrangements for inventory preparation, including the
legal and procedural arrangements for inventory planning, preparation and management

The Act of 17 July 2009 on the system to manage the emissions of greenhouse gases and other
substances (Journal of Laws No 130 item 1070 as amended) established a legal base to manage the
national emissions cap for greenhouse gases or other substances in a way that should ensure that
Poland complies with the EU and international commitments and will allow for cost-effective
reductions of the emission. Pursuant to the above mentioned law, the National Centre for Emissions
Management (Krajowy Osrodek Bilansowania i Zarzgdzania Emisjami — KOBIZE) established in the
Institute of Environmental Protection — National Research Institute in Warsaw:

— carries out tasks associated with functioning of the national system to balance and forecast
emissions, including managing a national database on greenhouse gas emissions and other
substances,

— elaborates methodologies to estimate emissions for individual types of installations or
activities and methodologies to estimate emission factors per unit of produced good, fuel used
or raw material applied,

— elaborates emission reports and projections for GHG and air pollutants,

— manages the national registry for Kyoto Protocol units,

— acts as the national EU Emission Trading Scheme administrator.

The Minister of the Environment supervises the activity and performance of the National Centre for
Emissions Management.

According to Article 11 of above mentioned Act, the National Centre prepares and submits to the
Minister of the Environment, 30 days before the deadlines established in the European Union law or
international environmental agreements, annual greenhouse gas inventories carried out in accordance
with the UNFCCC guidelines and annual inventories of the substances listed in the Convention on Long-
range Transboundary Air Pollution (UNECE CLRTAP). Prior to the submission, the elaborated
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inventories undergo internal process of the official scrutiny and approval carried out by the Ministry
of the Environment.

The emission calculation, choices of activity data, emission factors and methodology are performed by
the Emission Inventory and Reporting Unit in the National Centre for Emissions Management. To
ensure consistency of the reported data the inventories established on a yearly basis for the purpose
of both conventions: CLRTAP and UNFCCC and the EU obligations apply the same activity data sets
covering first of all energy balances, but also industrial and agricultural production, land use and waste
management.

The National Centre collaborates with a number of individual experts as well as institutions when
compiling inventories. Among the latter are: Central Statistical Office (GUS), Agency of Energy Market
(ARE), Institute of Ecology of Industrial Areas in Katowice (IETU), Motor Transport Institute (ITS), Polish
Geological Institute - National Research Institute (PIG PIB), State Mining Authority (WUG) as well as
Office for Forest Planning and Management (BULGIL). These institutions are mainly involved in
providing activity data for inventory estimates.

The experts of the National Centre have access to different emission and activity data sources, among
which the most important are:

- individual data of entities participating in the European Union Emission Trading System (EU-
ETS). These independently verified data are included in the GHG inventory for some IPCC
subcategories (e.g. in some subsectors in industrial processes);

- data submitted by entities to the E-PRTR database pursuant to Regulation (EC) no 166/2006
of the European Parliament and of the Council of 18 January 2006 concerning the
establishment of a European Pollutant Release and Transfer Register and amending Council
Directives 91/689/EEC and 96/61/EC;

- aggregated data collected by operators under Article 3(6) of Regulation (EC) No 842/2006;

- emission data submitted by individual entities to the National Database on Emissions — the
biggest database with individual emission reports available in Poland.

Since early 2000s, data from individual entities in the EU member States are gathered and publicized
in the European Pollutant Release and Transfer Register (E-PRTR, earlier called EPER — European
Pollutant Emission Register). The usefulness of E-PRTR data for the inventory preparation needs is
limited, as in most cases the register contains only fragmentary information based on part of the
installations belonging to a given sector or emitting certain greenhouse gas. Nevertheless, they can be
helpful to a certain extent in a process of data cross-checking, what is possible especially if the E-PRTR
data cover a whole sector or gas. Polish national inventory system includes this database as a potential
source of valuable data and the inventory team has been granted full access to the Polish PRTR
reporting system.

Also the National Database on Emissions, that contains ca. 40 thousand reports yearly on about 80
different GHGs and pollutants, is helpful in the inventory preparation process, it cannot however
replace the inventory assessments as such, as it doesn’t cover all the emission sources (i.a. it doesn’t
contain individual transport and households) and the methodology for emission calculation is not
homogenous.

The three existing independent emission databases mentioned above enable crosschecking of
emission data and improving their quality. This is even more possible as two of them (the EU ETS
database and the National Database on Emissions) are run by the same institution that also prepares
the inventories (KOBIZE in the Institute of Environmental Protection) and — as was said — the third one
(E-PRTR) is open to the public.
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Figure 1.1. National GHG emissions inventory system scheme

The National Centre for Emissions Management, as the entity directly responsible for GHG inventory
preparation, is also in charge of co-ordination and implementation of QA/QC procedures within
inventory. The QA/QC programme has been elaborated in line with the 2006 IPCC Guidelines to assure
high quality of the Polish annual greenhouse gas inventory. The QA/QC programme contains tasks,
responsibilities as well as time schedule for performance of the QA/QC procedures. The following
elements of the Quality Assurance and Quality Control system have been addressed:

e Inventory agency responsible for coordinating QA/QC activities,

e QA/QCplan,

e General QC procedures (Tier 1 method),

e Source category-specific QC procedures (Tier 2),

e QA review procedures,

e Reporting, documentation and archiving procedures.

For more detailed information on QA/QC procedures see Annex 5.

1.3. Inventory preparation and data collection, processing and storage

The GHG emission estimates are based on methodologies elaborated by the Intergovernmental Panel
on Climate Change (IPCC) and recommended by the UNFCCC, while emissions of indirect gases
according to methodology elaborated by EMEP/EEA. Wherever necessary and possible, domestic
methodologies and emission factors have been developed to reflect country specific conditions. The
most important features of the inventory preparation and archiving can be briefly summarized in the
following way:
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e activity data are mostly taken from official public statistics (GUS, EUROSTAT) or, when required
data are not directly available, (commissioned) research reports or expert estimates are used
instead; in very detailed categories, estimates made by individual industries or market players
can be also useful if available,

e emission factors for the main emission categories are mostly taken from reports on domestic
research; IPCC default data are used in cases where the emission factors are highly uncertain
(e.g. CH4 and N0 emission from stationary combustion), or when particular source category
contribution to national total is insignificant,

e all activity data, emission factors and resulting emission data are stored in a database in
KOBIZE, which is constantly updated and extended to meet the ever changing requirements
for emission reporting, with respect to UNFCCC and CLTRAP as well as their protocols.

1.4. Brief general description of methodologies and data sources used

The GHG emissions and removals inventory presented in this report follow the recommended by
decision 24/CP.19 the 2006 IPCC Guidelines for national inventories [IPCC 2006]. According to these
guidelines country specific methods have been used where appropriate giving more accurate emission
data especially in case of key categories. For categories where emissions do not occur or are not
estimated the abbreviations NO and NE were used in tables. More detail description of methodologies
used in Polish GHG inventory is given in sections 3—7.

The non-CO; GHG emissions from fuel combustion (1.A. category) were estimated based on fuel
consumption estimates and respective emission factors. Data on fuel consumption for stationary
sources with disaggregation into fuel type and source category come from official fuel balances
elaborated by Central Statistical Office and reported to Eurostat pursuant to Article 4 of Regulation
(EC) No 1099/2008 of the European Parliament and of the Council of 22 October 2008 on energy
statistics.

One of the steps of emission inventorying from the 1.A. Energy category is preparation of energy
budgets for main fuels (energy carriers). These budgets are prepared based on the national energy
balances published by Central Statistical Office and Agency of Energy Market. The tables of the national
energy balance include detailed information on the ins and outs of all the energy carriers used in
Poland, as well as information on their conversions to other energy carriers and on their direct
consumption. The data for international bunker are also assessed.

The example of evaluation of hard coal consumption is given in table 1.1. The examples of the fuel
budgets for: lignite, natural gas, coke-oven gas and blast furnace gas are presented in Annex 4.

The data on quantity of coal combusted in whole country in a given year (tab. 1.1) is used for
calculation of the average net calorific value of this fuel. This calculated net calorific value provides
then the basis for the estimation of country specific CO, emission factor based on empirical formula
that applies the relationship between net calorific value and elemental carbon content in fuel (see
chapter 3.1.1). This factor can be used for estimation of the potential CO, emission from coal
combustion. The amount of fuel combusted in a given year, calculated in fuel budget, can be compared
with total consumption of this fuel in all sectors. It is one of the ways of verifying of sectoral approach.

Basic information on activity data regarding IPCC categories comes from Eurostat and Central
Statistical Office (GUS) databases. The activity data that are not available in the GUS have been worked
out in experts studies commissioned specifically for the GHG emission inventory purposes.

Table 1.1. Hard coal consumption in 2016
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. Hard coal (Eurostat)
National fuel balance
kt T
In 79084 1905429
From national sources 70784 1701096
1) Indigenous production 70386 1691500
2) Transformation output or return 398 9596
3)Stock decrease 0 0
Import 8300 204 333
Out 79084 1905429
National consumption 74642 1783075
1) Transformation input 56923 1336023
a)input for secondary fuel production 13097 386987
b) fuel combustion 43826 949 036
2) Direct consumption 17719 447052
Non-energy use 154 4244
Combusted directly 17 565 442 807
Combusted in Poland 61390 1391844
Stockincrease -4732 -108 844
Export 9097 242172
Losses and statistical differences 77 -10975
|Net calorificvalue Ml /kg 22.67

Eurostat database containing domestic data provided by GUS is the main source of activities for Energy
sector (Annex 4). The data on fuel consumption in Road Transportation subcategory were also taken
from the Eurostat database and next disaggregated on individual vehicle types based on methodology
developed in the Motor Transport Institute.

1.5. Brief description of key categories

The source/sink categories in all sectors are identified to be key categories on the basis of their
contribution to the total level and/or trend assessment established in accordance with 2006 IPCC GLs
following quantitative Approach 1 and qualitative criteria. In 2016, 34 sources were identified as
Poland’s key categories excluding LULUCF and 42 including LULUCF while in 1988 - 22 and 25
respectively with the application of quantitative approach. Analysis with use of qualitative criteria
identified no additional categories as key sources.

About 76.5% of GHG emissions in 2016 (excluding LULUCF) were generated in the sector 1.A Energy,
of which four the biggest source categories: 1.A.1 Energy Industries (Solid fuels), 1.A.3.b Road
Transportation (Fossil fuels), 1.A.4 Other Sectors (Solid fuels) and 1.B.1 Fugitive emissions from Solid
Fuels generate 63.3% of Poland’s GHG emissions (excluding LULUCF). This category is of significant
influence on a country’s total GHG emissions in terms of both: level and trend of emissions.

Table 1.2 presents the general information on identified key categories in the national inventory for
2016. Those categories contribute to 97.0% of the GHG emission (without LULUCF). The complete
tables with level and trend assessments for 1988 and 2016 are given in Annex 1.
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Table 1.2. Key category analysis results in 2016 (without LULUCF)

Identification criteria
(Level, Trend,
No. [IPCCSource Categories GHG Qualitative) Comments
1]1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels co, L T
2]1.A.1 Fuel combustion - Energy Industries - Liquid Fuels Co, T
3|1.A.1 Fuel combustion - Energy Industries - Other Fossil Fuels co, T
4]1.A.1 Fuel combustion - Energy Industries - Solid Fuels co, L T
5|1.A.2 Fuel combustion - Manufacturing Industries and Construction - Gaseous Fuels Cco, L T
6]1.A.2 Fuel combustion - Manufacturing Industries and Construction - Liquid Fuels co, L T
7|1.A.2 Fuel combustion - Manufacturing Industries and Construction - Other Fossil Fuels co, L T
8|1.A.2 Fuel combustion - Manufacturing Industries and Construction -Solid Fuels co, L T
9|1.A.3.b Road Transportation co, L T
10|1.A.3.c Railways Cco, T
11(1.A.3.e Other Transportation Co, T
12|1.A.4 Other Sectors -Biomass CH, T
13|1.A.4 Other Sectors - Gaseous Fuels co, L T
14|1.A.4 Other Sectors - Liquid Fuels co, L T
15]|1.A.4 Other Sectors -Solid Fuels Cco, L T
16|1.A.4 Other Sectors -Solid Fuels CH, L T
17|1.B.1 Fugitive emissions from Solid Fuels CH, L
18(1.B.1 Fugitive emissions from Solid Fuels co, L
19|1.B.2.c Fugitive Emissions from Fuels - Venting and flaring CH, T
20]1.B.2.d Fugitive Emissions from Fuels - Other co, T
21]2.A.1 Cement Production co, L T
22(2.A.2 Lime Production Cco, T
23]2.A.4 Other Process Uses of Carbonates co, L T
2412.B.1 Ammonia Production co, T
25(2.B.2 Nitric Acid Production N,O T
26]2.C.11Iron and Steel Production co, L T
27]2.F.1Refrigeration and Air conditioning F-gases L T
28|3.AEnteric Fermentation CH, L T
29]3.B Manure Management N,O L
30]/3.D.1 Direct N,O Emissions From Managed Soils N,O L T
31(3.D.2 Indirect N,O Emissions From Managed Soils N,O L
32|3.G Liming co, T
33|5.ASolid Waste Disposal CH, L T
3415.D Wastewater Treatment and Discharge CH, T

1.6. General uncertainty evaluation, including data on the overall uncertainty for the
inventory totals

Uncertainty evaluation made for 2016 is based on calculations and national expert’s judgments/
estimations as well as opinions expressed by international experts during the review led by UNFCCC
Secretariat in the years 2007-2012. Calculations include simplified method for sector 4 and for
fluorinated industrial gases.

The estimate of emission uncertainty for the year 2016 was made using Tier 1 approach. The
uncertainty ranges varied significantly among various source categories and are presented within
sectoral chapters 3-7. More details, including sectoral information on uncertainty ranges, are given in
Annex 8.

1.7. General assessment of the completeness

The Polish GHG emission inventory includes calculation of emissions from all relevant sources
recommended by the mandatory guidelines. Only CO, from Coal Mining and Handling (1.B.1.a) is not
considered due to the lack of data at this level of aggregation.

26



POLAND’S NATIONAL INVENTORY REPORT 2018

2. TRENDS IN GREENHOUSE GAS EMISSIONS

2.1. Description and interpretation of emission trends for aggregated greenhouse gas
emissions

For carbon dioxide, net emission is calculated by subtracting from the total CO, emission — the
emissions and removals from category 4. Land Use, Land Use Change and Forestry (LULUCF). According
to the IPCC methodology, CO, emissions are given with and without contributions from category 4.
Also following IPCC, emission of CO, from biomass, is not included in the national total.

For non-CO; gases, the inventory results can also be presented (table 2.1) in units of CO, equivalents
by applying values of the so called Global Warming Potentials - GWP. GWP for methane is 25, and for
nitrous oxide 298. Carbon dioxide is the main GHG in Poland with the 81.02% (excluding category 4)
share in 2016, while the methane contributes with 11.8% (excluding category 4) to the national total.
Nitrous oxide contribution is 4.9% (excluding category 4) and all industrial GHG together contribute
2.3%. Percentage shares of individual GHGs in national total emissions in 2016 are presented in table
2.1. and figure 2.1.

Table 2.1. Greenhouse gas emissions in 2016 in CO; eq.

2016
Pollutant Emission in CO, eq. Share [%]
[kt]

CO, (with LULUCF) 293014.79 79.25
CO, (without LULUCF) 322233.95 81.02
CH, (with LULUCF) 46 940.75 12.70
CH, (without LULUCF) 46 895.92 11.79
N,O (with LULUCF) 20752.53 5.61
N,O (without LULUCF) 19530.00 4.91
HFCs 8955.35 2.25
PFCs 13.21 0.00
Mix HFCi PFC NA,NO NA,NO

SFs 77.03 0.02
NF; NA,NO NA,NO

TOTAL net emission (with LULUCF) 369753.67 100.00
TOTAL without LULUCF 397 705.47 100.00

HFC
2.25%

<\_F-gases

SFs
0.02%
PFC
0.003%

NF;
0.00%

Figure 2.1. Percentage share of greenhouse gases in national total emission in 2016 (excluding LULUCF)
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Emissions of main GHGs in 2016, disaggregated into main source sub-sectors, are given in table 2.2.
Respective values for the fluorinated industrial gases are presented in table 2.3. Discussion of these
results is given in the following sections.

Table 2.2. Emissions of CO;, CHzand N2O in 2016 [kt]

GHG co, CH, N,O

TOTAL without LULUCF 322233.95 1875.84 65.54
TOTAL with LULUCF 293014.79 1877.63 69.64
1. Energy 301820.80 931.53 8.18
A. Fuel Combustion 297 929.67 152.81 8.17

1. Energy Industries 162 449.99 4.15 2.52

2. Manufacturing Industries and Construction 28 842.59 4.21 0.58

3. Transport 52329.80 4.60 1.88

4. Other Sectors 54307.28 139.86 3.20

5. Other IE, NO IE, NO IE, NO

B. Fugitive Emissions from Fuels 3891.13 778.72 0.002

1. Solid Fuels 2048.15 677.51 NA

2. Oil and Natural Gas 1842.99 101.21 0.00
2.Industrial Processes and Product Use 18584.91 2.04 3.26
A. Mineral Industry 10393.52 NA NA

B. Chemical Industry 4902.81 1.48 2.82
C. Metal Industry 2551.77 0.56 NA
D. Other Production 736.81 NE NE
G. Other NO NO 0.4
3. Agriculture 1040.09 555.20 50.85
A. Enteric Fermentation NE 491.09 NE
B. Manure Management NE 63.13 6.75
D. Agricultural Soils NE NA 44.06

F. Field Burning of Agricultural Residues NE 0.99 0.04
G. Liming 663.34 NA NA
H. Urea application 376.75 NA NA
4.Lland Use, Land-Use Change and Forestry -29219.16 1.79 0.01
A. Forest Land -36519.30 1.57 0.006
B. Cropland 733.07 IE, NO NO,NA
C.Grassland -940.65 0.22 0.00
D. Wetlands 4 495.22 0.00 0.00

E. Settlements 7247.04 NA, NO NA, NO

F. Other Land NA, NO NA, NO NA, NO

G. HWP -4234.53 NA, NO NA, NO
5. Waste 788.15 387.07 3.25
A. Solid Waste Disposal NO,NA 359.11 NO,NA
B. Biological Treatment of Solid Waste NO,NA 7.94 0.48
C. Incineration and Open Burning of Waste 788.15 0.00 0.22
D. Wastewater Treatment and Discharge NO,NA 20.02 2.55
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Table 2.3. Emissions of industrial gases: HFCs, PFCs and SFgin 2016 [kt eq. CO;]

2016 HFCs PFCs SF; Total in eq. CO,

Total Industrial gases [kt eq. CO,] 8955.35 13.21 77.03 9045.59
C. Metal Industry NE NO 4.15 4.15
4. Magnesium production NE NO 4.15 4.15

F. Consumption of Halocarbons and SF 8955.35 13.21 NO 8968.56
1. Refrigeration and Air Conditioning Equipment 8449.45 NO NO 8449.45

2. Foam Blowing 300.88 NO NO 300.88

3. Fire Extinguishers 78.75 13.21 NA 91.96

4. Aerosols 125.82 NA NA 125.82

G. Other product manufacture and use NO NO 72.88 72.88
1. Electrical equipment NO NO 72.88 72.88

As a supplement to the tables 2.2 and 2.3, table 2.4 includes percentage contributions of main source
sectors to the national totals in 2016 for CO,, CH4 and N,O.

Trend of aggregated greenhouse gases emissions follows the trend of emissions CO; alone which is the
primary greenhouse gas emitted in Poland. The GHGs trend for period between 1988 and 1990 indicate
dramatic decrease triggered by significant economic changes, especially in heavy industry. This drop
in emissions continued up to 1993 and then emissions started to rise with peak in 1996 as a result of
development in heavy industry and other sectors and dynamic economic growth. Slow decline in
emissions (up to 2002) characterized the succeeding years, when still energy efficiency policies and
measures were implemented, and then slight increase up to 2007 caused by animated economic
development. In 2008-2011 stabilisation in emissions has been noted with distinct decrease in 2009
related to world economic slow-down. Since 2012 GHG emissions in Poland do not exceed 400 Mt CO,
eq. (figure 2.2 and tables 2.5 and 2.6).

Since 2005 Poland has taken part in the European Union’s Emission Trading System, being one of the
flexible mechanism supporting measures for limiting the greenhouse gas emissions. The share of
emissions from installations covered by EU ETS in the national emissions in 2005-2016 amounted to
about 51% on average. One should notice that since 2013 the scope of the EU ETS has expanded with
new industries (like production of selected chemicals) and greenhouse gases (nitrous oxide) (figure
2.2).
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Table 2.4. Percentage shares of individual source sectors in 2016 emissions

Percentage share of emissions of source sectorsin

Share [%]

current year without LULUCF co, CH, N,O

TOTAL 100.00 100.00 100.00
1. Energy 93.67 49.66 12.47
A. Fuel Combustion 92.46 8.15 12.47
1. Energy Industries 50.41 0.22 3.84

2. Manufacturing Industries and Construction 8.95 0.22 0.88

3. Transport 16.24 0.25 2.87

4. Other Sectors 16.85 7.46 4.88

5. Other IE, NO IE, NO IE, NO

B. Fugitive Emissions from Fuels 1.21 41.51 0.003

1. Solid Fuels 0.64 36.12 NA

2. Oil and Natural Gas 0.57 5.40 0.003

2. Industrial Processes and Product Use 5.77 0.11 4.98
A. Mineral Industry 3.23 NA NA
B. Chemical Industry 1.52 0.08 4.30
C. Metal Industry 0.79 0.03 NA
D. Other Production 0.23 NE NE
G. Other NO NO 0.68
3. Agriculture 0.32 29.60 77.59
A. Enteric Fermentation NE 26.18 NE
B. Manure Management NE 3.37 10.30
D. Agricultural Soils NE NA 67.23

F. Field Burning of Agricultural Residues NE 0.05 0.06
G. Liming 0.21 NA NA
H. Urea application 0.12 NA NA
4.Land Use, Land-Use Change and Forestry - - -
A. Forest Land - - -
B. Cropland - - -
C. Grassland - - -
D. Wetlands - - -

E. Settlements - - -

F. Other Land - - -
G. HWP - - -
5. Waste 0.24 20.63 4.96
A. Solid Waste Disposal NO,NA 19.14 NO,NA
B. Biological Treatment of Solid Waste NO,NA 0.42 0.73
C. Incineration and Open Burning of Waste 0.24 0.00 0.34
D. Wastewater Treatment and Discharge NO,NA 1.07 3.89
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Table 2.5. National emissions of greenhouse gases for 1988—2016 by gases [kt CO; eq.]

GHG 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
CO; (with LULUCF) 454743.19 | 430262.91 | 348207.93 | 353 060.10 | 364 656.44 | 359 689.92 | 354 046.85 | 345063.73 | 340695.90 | 332147.62 | 296 848.83 | 290 810.49 | 283 772.07 | 288901.16 | 271 408.23
CO; (without LULUCF) 470884.68 | 451 250.78 | 376 038.71 | 373378.20 | 363 718.93 | 364 565.34 | 359611.08 | 361303.85 | 375304.64 | 366570.12 | 337 341.53 | 327 652.45 | 317 097.26 | 313 545.67 | 305 730.54
CHy (with LULUCF) 70837.29 70477.65 65 163.70 60 460.96 58 670.74 56 944.15 56 250.56 5481691 54 092.50 5392441 52133.63 51188.40 | 49858.19 51648.49 50032.63
CHg (without LULUCF) 70793.13 7043353 65119.50 60415.77 58 625.98 56901.71 56 209.37 54770.68 54 055.65 5388591 52098.55 5115051 49 824.76 51615.00 | 49996.82
N20 (with LULUCF) 29492.29 30765.14 27 495.60 23 047.67 21545.25 22 846.96 22 458.09 23 468.68 23584.49 23485.76 23259.84 2254712 22916.03 23103.94 21992.06
N20 (without LULUCF) 29322.00 30553.68 27 312.64 2284249 21285.44 22260.44 22143.18 23121.02 23247.79 23151.40 22895.51 22174.03 22533.42 22690.55 21581.12
HFCs NANO NANO NANO NANO NANO NANO NANO 134.69 335.49 481.02 569.32 780.47 1366.50 192534 2505.93
PFCs 147.26 14751 141.87 14131 134.63 144.86 152.78 171.97 161.07 173.36 174.86 168.71 176.68 197.34 207.33
Unspecified mix of HFCs and PFCs NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO
SFs NANO NANO NANO NANO NANO NANO 13.27 29.12 23.80 2291 23.94 23.50 23.07 22.86 23.29
NF3 NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO
TOTAL (with LULUCF) 555220.03 | 531653.20 | 441 009.11 | 436 710.04 | 445 007.05 | 439 625.89 | 432921.54 | 423 685.10 | 418 893.26 | 410 235.08 | 373 010.41 | 365518.69 | 358 112.53 | 365 799.13 | 346 169.47
TOTAL (without LULUCF) 571147.07 | 552 385.50 | 468 612.72 | 456 777.77 | 443 764.98 | 443 872.35 | 438 129.67 | 439531.34 | 453 128.46 | 444 284.72 | 413 103.70 | 401 949.67 | 391 021.68 | 389 996.76 | 380 045.03

Table 2.5. (cont.) National emissions of greenhouse gases for 1988—2016 by gases [kt CO; eq.]

GHG 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
CO; (with LULUCF) 281236.35 | 274185.82 | 274 255.51 | 293 818.33 | 299616.82 | 293 239.08 | 282 048.11 | 301 071.61 | 293 808.86 | 286 833.32 | 280381.80 | 276 285.98 | 282 252.92 | 293 014.79
CO; (without LULUCF) 318415.56 | 322538.95 | 321668.85 | 334622.82 | 334365.69 | 327 448.21 | 314 144.58 | 332130.71 | 331694.64 | 324216.62 | 319911.26 | 307 555.13 | 310615.14 | 322 233.95
CHa (with LULUCF) 50376.23 49991.79 50455.48 50666.73 50004.50 | 49760.99 48 597.21 | 48605.86 47 496.75 4719430 | 4745461 46 960.51 47 513.20 | 46940.75
CHg (without LULUCF) 50338.02 49 955.96 50420.30 50625.92 4997291 4972437 | 48565.38 | 48572.11 47 463.55 47 160.31 47 41497 46 922.87 47 476.84 | 46895.92
N0 (with LULUCF) 2222035 22743.52 22927.13 2344273 24 270.35 23720.84 20602.73 20337.84 20 684.62 20 834.41 20945.45 20839.66 20027.47 20752.53
N20 (without LULUCF) 21795.56 22 299.96 22476.08 22974.45 23746.85 23179.28 20025.07 19707.84 20039.24 20116.80 20202.31 19754.86 18930.85 19530.00
HFCs 3078.00 3733.23 4556.73 5408.05 6 009.80 6334.89 6289.67 7 006.36 7622.60 7959.91 8356.09 8978.00 8969.07 8955.35
PFCs 201.08 205.07 187.41 193.58 184.63 163.12 17.97 17.07 16.22 15.41 14.64 13.90 13.21 13.21
Unspecified mix of HFCs and PFCs NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NO,NA
SFs 20.72 22.36 26.80 33.20 31.16 32.87 37.60 3537 39.02 41.92 47.54 52.79 77.03 77.03
NF3 NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NO,NA
TOTAL (with LULUCF) 357 132.72 | 350881.79 | 352409.06 | 373 562.62 | 380117.26 | 373 251.79 | 357 593.29 | 377 074.11 | 369 668.06 | 362 879.27 | 357 200.11 | 353 130.84 | 358 852.91 | 369 753.67
TOTAL (without LULUCF) 393 848.93 | 398 755.53 | 399 336.17 | 413 858.03 | 414 311.04 | 406 882.74 | 389 080.27 | 407 469.46 | 406 875.27 | 399 510.97 | 395946.81 | 383 277.54 | 386 082.14 | 397 705.47
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Table 2.6. National emissions of greenhouse gases for 1988—2016 by source categories [kt CO; eq.]

IPCC sector 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
1. Energy 47496626 | 454551.79 | 381999.86 | 380030.81 | 371207.28 | 373 248.96 | 366 397.75 | 366 666.00 | 381 854.85 | 371 600.85 | 342 235.47 | 333702.79 | 321024.75 | 322 050.52 | 314 468.98
2. Industrial Processes 3119821 | 3023592 | 2269333 | 2009242 | 1969546 | 19309.78 | 2125505 | 2269159 | 2204045 | 2295650 | 21380.10 | 2058330 | 2379048 | 2246190 | 20782550
3. Agriculture 4783568 | 50519.18 | 4715560 | 4011967 | 3652326 | 3521083 | 3478391 | 3473258 | 32006.84 | 3459123 | 3433588 | 3259607 | 3100577 | 3061499 | 2992956
4. Land-Use, Land-Use Ch d

For::try seLand-Usethangeand | 15927.04 | 2073230 | 2760361 | -20067.73 | 124207 | -4246.46 | -5208.13 | -15846.24 | 3423520 | -34049.64 | -40093.29 | -36430.98 | -32909.15 | -24197.63 | -3387556
5. Waste 1714691 | 1707861 | 1676392 | 16534.88 | 1633898 | 16102.78 | 1569296 | 1544117 | 1522631 | 15136.14 | 1515225 | 15067.51 | 1520068 | 1486935 | 14863.99
6. Other NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO
TOTAL (with LULUCF) 555220.03 | 531653.20 | 441 009.11 | 436 710.04 | 445 007.05 | 439 625.89 | 432 921.54 | 423 685.10 | 418893.26 | 410 235.08 | 373 010.41 | 365 518.69 | 358 112.53 | 365 799.13 | 346 169.47
TOTAL (without LULUCF) 571147.07 | 55238550 | 468 612.72 | 456 777.77 | 443 764.98 | 443 872.35 | 438 129.67 | 439531.34 | 453 128.46 | 444 284.72 | 413 103.70 | 401 949.67 | 391 021.68 | 389 996.76 | 380 045.03
Table 2.6. (cont.) National emissions of greenhouse gases for 1988—2016 by source categories [kt CO; eq.]

IPCC sector 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

1. Energy 32591338 | 329565.88 | 330165.29 | 341727.65 | 339001.17 | 333238.10 | 322 146.71 | 339 150.58 | 335 836.48 | 329878.93 | 326 099.88 | 31240835 | 316 129.01 | 327 545.38

2. Industrial Processes 2365454 | 2544834 | 2541864 | 2793878 | 3049658 | 29071.56 | 22981.10 | 2500134 | 2784724 | 2682463 | 2657214 | 2817772 | 2853472 | 28653.05

3. Agriculture 2936419 | 2935421 | 2951199 | 3022110 | 30854.09 | 3092818 | 3023231 | 29717.72 | 3008815 | 2995620 | 30497.88 | 3039767 | 29557.34 | 30073.60

‘F‘;::t‘:;use' tand-UseChangeand | ;01655 | 4787374 | -46927.11 | -4020541 | 3419378 | 336305 | -31486.98 | -30395.35 | -37207.21 | -36631.70 | -38746.70 | -30 14670 | 2722623 | -27851.80

5. Waste 1491682 | 1438710 | 1424024 | 1397050 | 1395920 | 1364491 | 1372015 | 13599.82 | 13103.40 | 1285122 | 1277690 | 1229381 | 11861.07 | 11433.43

6. Other NO NO NO NO NO NO NO NO NO NO NO NO NO

TOTAL (with LULUCF) 357 132.72 | 350881.79 | 352 409.06 | 373 562.62 | 380 117.26 | 373251.79 | 357 593.29 | 377 074.11 | 369 668.06 | 362 879.27 | 357 200.11 | 353 130.84 | 358 852.91 | 369 753.67

TOTAL (without LULUCF) 393848.93 | 39875553 | 399336.17 | 413 858.03 | 414311.04 | 406 882.74 | 389 080.27 | 407 469.46 | 406 875.27 | 399510.97 | 395 946.81 | 383 277.54 | 386 082.14 | 397 705.47
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Figure 2.2. Trend of aggregated GHGs emissions (excluding category 4) for 1988-2016

2.2. Description and interpretation of emission trends by gas

Carbon dioxide (CO;)

In 2016, the CO, emissions (without LULUCF) were estimated to be 322.23 million tonnes, while - when
sector 4. LULUCF is included - the figure reaches 293.01 million tonnes (table 2.1). CO; share in total
GHG emissions in 2016 amounted to 81.02%. The main CO; emission source is Fuel Combustion (1.A)
subcategory. This sector contributed to the total CO, emission (without LULUCF) with 92.5% share in
2016 (fig. 2.3). The shares of the main subcategories in 1.A were as follows: Energy industries - 50.4%,
Manufacture Industries and Construction —9.0%, Transport — 16.2% and Other Sectors — 16.9%. Sector
2. Industrial Processes contributed to the total CO, emission with 5.8% share in 2016. Mineral industry
(especially Cement Production) is the main emission source in this sector. The CO, emission/removal
in LULUCF sector in 2016, was calculated to be approximately 29.2 million tonnes. It means that app.
9.1% of the total CO, emissions are offset by CO, uptake by forests.

5. Waste

1.A.1. Energy Industries
50.41%

1.A. Fuel Combustion
92.46%

2. Industrial Processes and,
Product Use
5.77%

1.A.2. Manufacturing Industries
and Construction
8.95%

1.A.3. Transport
16.24%

1.B. Fugitive Emissions from
Fuels
1.21%

1.A.4. Other Sectors
16.85%

Figure 2.3. Carbon dioxide emission (excluding category 4) in 2016 by sector
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Methane (CH,4)

The CH4 emission (excluding category 4) amounted to 1 875.84 kt in 2016 i.e. 46.90 million tonnes of
CO; equivalents (table 2.1). CH4 share in total GHG emissions in 2016 amounted to 11.8%. Three of
main CH, emission sources include the following categories: Fugitive Emissions from Fuels, Agriculture
and Waste. They contributed with 41.5%, 29.6% and 20.6% shares to the national methane emission
in 2016, respectively (fig. 2.4). The emission from the first mentioned sector was covered by emission
from Underground Mines (app. 36.1% of total CHs emission) and Oil and Natural Gas system (about
5.4% of total emission). The emission from Enteric Fermentation dominated in Agriculture and
amounted to app. 26.2% of total methane emission in 2016. Disposal sites contributed to 20.6% of the
methane emission.

5. Wast
20.63%

1.A. Fuel Combustion
8.15%

1.B. Fugitive Emission from Fuels
41.51%

3. Agriculture
29.60%

2.I1PPU
0.11%

Figure 2.4. Methane emission (excluding category 4) in 2016 by sector

Nitrous oxide (N,0)

The nitrous oxide emissions (excluding category 4) in 2016 were 65.54 kt i.e. 19.53 million tonnes of
CO; equivalents (table 2.2). N,O share in total GHG emissions in 2016 amounted to 4.9%. The main
N,O emission sources and their shares in total NO emission in 2016 are: Agricultural Soils — 67.2%,
Manure Management — 10.3%, Chemical Industry — 5.0% and Fuel Combustion —12.5% (fig. 2.5).

2. Industrial Processes and
Product Use
5.0%

3.B. Manure Management
10.3%

1. Energy
12.5% 3.D. Agricultural Soils

67.2%

5. Waste. 3.F. Field Buming of Agricultural
5.0% — Residues
0.1%

Figure 2.5. Nitrous oxide emission (excluding category 4) in 2016 by sector
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Industrial gases

The total emission of industrial gases (HFCs, PFCs SFs and NF3) in 2016 was 9 045.59 kt CO; equivalent
what accounts for 2.3% of total GHG emissions share in 2016. This significant growth in HFCs emission
is mainly due to the increase in emission from refrigeration and air conditioning equipment. Shares of
HFCs, PFCs and SFs in total 2016 GHG emissions was respectively as follows: 2.25%, 0.003% and
0.019%. NF3 emissions did not occur.

The total emissions in 2016 according to groups of industrial gases are as follows: HFCs — 8.96 million
tonnes of CO; equivalents, PFCs —0.01 million tonnes of CO; equivalents and SFs — 0.05 million tonnes
of CO; equivalents.

Comparison of GHG emissions to the base year

Percentage share of individual GHGs to national total in the base year (1988/1995) is presented in
figure 2.6. Compared to the base year, the percentage share of CO; (excluding category 4) in 2016
decreased slightly from 82.42% to 81.02%.

HFC
0.02%
F-gases
PFC
0.03%
SF,
~0.01%

Figure 2.6. Percentage share of national greenhouse gas emissions in base year excluding emission
from category 4

Table 2.7. Greenhouse gas emissions in 2016 with respect to base year (1988 and 1995 for F-gases)

Emission in CO, eq. [kt]
Pollutant (2016-base)/base
Base year 2016 [%]

€O, (with LULUCF) 454743.19 293014.79 -35.56
CO, (without LULUCF) 470 884.68 322233.95 -31.57
CH, (with LULUCF) 70837.29 46 940.75 -33.73
CH, (without LULUCF) 70793.13 46 895.92 -33.76
N,O (with LULUCF) 29492.29 20752.53 -29.63
N,O (without LULUCF) 29322.00 19530.00 -33.39
HFCs 134.69 8955.35 6548.73
PFCs 171.97 13.21 -92.32
Unspecified mix of HFCs and PFCs NA,NO NA,NO NA,NO

SF¢ 29.12 77.03 164.50
NF3 NA,NO NA,NO NA,NO

TOTAL net emission (with LULUCF) 555408.56 369 753.67 -33.43
TOTAL without LULUCF 571335.59 397705.47 -30.39
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Comparison of GHG emissions in 2016 and the base year given in table 2.7 indicates significant drop in
all gases, except HFCs and SFs, especially in CO; and methane emissions, where decrease reached ca.
31.6% and 33.8% respectively in 1988-2016 (excluding LULUCF). This was mainly caused by significant
changes in fuel mix as well as serious drop in coal mining livestock population.

Carbon dioxide

CO, emission (excluding category 4) decreased by app. 31.6% from the base year (1988) to 2016.
The following changes took place in the structure of fuel use:

— share of solid fuels decreased from 80.1% in the base year to 52.9% in 2016,

- share of liquid fuels increased from 11.7% in the base year to 25.0% in 2016,

- share of gaseous fuels increased from 6.2% in the base year to 13.2% in 2016.

Methane

CH4 emission (excluding category 4) decreased by app. 33.8% from the base year (1988) to 2016. The
reasons for that are as follows:

- the decrease in emission from Enteric Fermentation by 44.1%,
- the decrease in Fugitive Emission by 21.9%,
- the decrease in emission from Waste by 39.3%.

Nitrous oxide

The nitrous oxide emissions (excluding category 4) in 2016 were app. 33.4% lower than the respective
figure for the base year (1988) what was caused mostly by diminishing agricultural production. At the
same time the share of Manure Management decreased from 10.7% in the base year 1988 to 10.3%
in 2016, share of Agricultural Soils increased from 61.1% in the base year 1988 to 67.2% in 2016 and
Chemical Industry decreased from 16.4% in the base year 1988 to 4.3% in 2016.

Industrial gases: HFCs, PFCs, NF; and SFs

HFCs emissions in 2016 were 65.5 times higher than in base year (1995). This significant growth in HFCs
emission is mainly due to the increase in emission from refrigeration and air conditioning equipment.
PFCs emissions in 2016 were by 92.3% lower than in base year (1995). The PFCs emission changes
between 2016 and the preceding years depend on the aluminium production levels (main PFC source)
and the use of C4Fyo in fire extinguishers.

SFs emissions in 2016 were higher by about 164.5% than in base year (1995). Leakage from electrical
equipment during its use and production is the main SFs emission. Large percentage increase of
industrial gases emissions, compared to the base year (1995), does not influence significantly the
national total GHG emission trend, because all the fluorinated industrial gases together contributed
merely with app. 31.6% to the national total in 2016. NF; emissions did not occur.

2.3. Description and interpretation of emission trends by category

Table 2.8 includes emissions of greenhouse gases from all categories for the base year and for year
2016 by main categories. In 2016 total GHG emissions accounted for 397.71 million tonnes CO; eq.
excluding sector 4. LULUCF. Comparing to the base year emissions in 2016 decreased by 30.4%.
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Table 2.8. GHG emissions by main sector in the base year and in 2016

Total [kt eq. CO;] (2016-base)/base
Base year 2016 [%]
TOTAL with LULUCF 555408.56 369 753.67 -33.4
TOTAL without LULUCF 571335.59 397705.47 -30.4
1. Energy 474 966.26 327545.38 31.0
2. Industrial Processes and Product Use 31386.74 28 653.05 -8.7
3. Agriculture 47 835.68 30073.60 -37.1
4. Land-Use, Land-Use Change and Forestry -15927.04 -27951.80 75.5
5. Waste 17 146.91 11433.43 -33.3

2.3.1. Energy

The emission of GHGs from Energy sector in 2016 was 327.5 million tonnes of CO, equivalent. CO;
emission share amounted to 92.1% of the total GHG emissions within 1. Energy category (table 2.9).
The most emission intensive category was 1.A.1 Fuel combustion activities related mostly to heavy
energy sector, highly energy consuming.

Table 2.9. GHG emissions from sub-sectors in category 1. Energy in 2016

% share in the
. . GHG emission| total emission % share in total GHG emission
GHG emission categories [kt CO, eq.] from sector
1. Energy co, CH, N,O
1. TOTAL ENERGY 327545.38 100.0 92.1 7.1 0.7
A. Fuel Combustion 304 185.82 92.9 91.0 1.2 0.7
1. Energy Industries 163 304.52 49.9 49.6 0.0 0.2
2. Manufacturing Industries and Construction 29120.39 8.9 8.8 0.0 0.1
3. Transport 53004.92 16.2 16.0 0.0 0.2
4. Other Sectors 58755.99 17.9 16.6 1.1 0.3
5. Other 0.00 0.0 0.0 0.0 0.0
B. Fugitive Emissions from Fuels 23359.56 7.1 1.2 5.9 0.0
1. Solid Fuels 18985.79 5.8 0.6 5.2 0.0
2. Oil and Natural Gas and other emissions from energy production 4373.77 1.3 0.6 0.8 0.0

2.3.2. Industrial Processes and Product Use

Table 2.10 shows detailed information on emissions of CO,, CHs, N2O as well as HFCs, PFCs, SFs in
2. Industrial Processes and Product Use sector in 2016. CO, is dominating among GHGs - it’s
contribution reaches 64.9%. The main GHG emission sources in this category were: production
processes of cement, nitric acid and ammonia.

Table 2.10. The emissions of CO,, CHs and N,O from Industrial Processes and Product Use in 2016

% share in the % share in total GHG emission
. X GHG emission| total emission
GHG emission categories
[kt CO, eq.] from sector HFC.PFC
2.1PPU co, CH, N,0 s
and SFg
2. TOTAL INDUSTRIAL PROCESSES AND PRODUCT USE 28 653.05 100.0 64.9 0.2 3.4 31.6
A. Mineral Industry 10393.52 36.3 36.3 0.0 0.0 0.0
B. Chemical Industry 5779.13 20.2 17.1 0.1 2.9 0.0
C. Metal Industry 2569.85 9.0 8.9 0.0 0.0 0.0
D. Non-energy products from fuels and solvent use 736.81 2.6 2.6 0.0 0.0 0.0
F. Product uses as substitutes for ODS 8968.56 31.3 0.0 0.0 0.0 31.3
G. Other product manufacture and use 205.19 0.7 0.0 0.0 0.5 0.3
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2.3.3. Agriculture

The main sources of GHG in category 3. Agriculture were: 3.D Agricultural Soils, 3.A Enteric
Fermentation and 3.B Manure Management (table 2.11). N,O emission share was the largest in total
GHG emission from 3. Agriculture in 2016 and came from both — direct (mineral and organic
fertilization) and indirect (volatilization, leaching and runoff from applied synthetic fertilizer and
animal manure) N,O emissions from soils.

Table 2.11. GHG emissions from Agriculture in 2016

. % share in the % share in total GHG
. . GHG emission| total emission Lo
GHG emission categories [kt CO, eq.] from sector emission

3. Agriculture CH, N,O

3. TOTAL AGRICULTURE 30073.60 100.0 46.2 50.4
A. Enteric Fermentation 12277.14 40.8 40.8 0.0
B. Manure Management 3590.27 11.9 5.2 6.7
D. Agricultural Soils 13129.49 43.7 0.0 43.7
F. Field Burning of Agricultural Residues 36.61 0.1 0.1 0.0
G. Liming 663.34 2.2 0.0 0.0
H. Urea application 376.75 1.3 0.0 0.0

2.3.4. Waste

As it can be seen in table 2.12, the emission of CHs dominated in this sector in 2016 (with 84.6% share).
The main part of GHG emissions came from 6.A Solid waste disposal.

Table 2.12. GHG emissions from Waste in 2016

% share in the
L . GHG emission| total emission % share in total GHG emission
GHG emission categories
[kt CO, eq.] from sector

5. Waste CO, CH, N,O

5. TOTAL WASTE 11433.43 100 6.9 84.6 8.5
A. Solid Waste Disposal 8977.70 78.5 0.0 78.5 0.0
B. Biological Treatment of Solid Waste 340.35 3.0 0.0 1.7 1.2

C. Incineration and Open Burning of Waste 854.35 7.5 6.9 0.0 0.6
D. Wastewater Treatment and Discharge 1261.03 11.0 0.0 4.4 6.7

2.3.5. EU Climate and energy package (ETS and ESD emissions)

EU member states, being the Parties to the Kyoto Protocol, have reached the agreement to fulfil their
commitments jointly in the second KP period under the so called EU Climate and Energy Package. To
meet the obligations, the EU legislation divided all the emission sources into two main sectors: EU ETS
and so-called non-ETS. Poland (nor any other EU member state) does not have any specific reduction
target for 2013-2020 imposed on emissions coming from sources included in EU ETS, as such a limit
has only been imposed on the whole EU ETS on the EU level (cap). The installations directly are
responsible for their individual emissions within the overall limit.

The emissions from sources included in EU ETS (electricity and heat production, heavy industry) are
reported directly by installations. The sum of all the reported emissions by installations in Poland
constitutes the emission of the Polish part of EU ETS. Those reports show the emission of CO; mainly
(a small part of N,O emission is also included). Total emissions in this sector from stationary
installations in the second commitment period of the KP fluctuate from 205.7 Mt CO; eq. in 2013 up
to 198.1 Mt of CO; eq. in 2016.

The joint target under so called Effort Sharing Decision (ESD) is regulated by Decision No 406/2009/EC
of the European Parliament and of the Council on the effort of Member States to reduce their
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greenhouse gas emissions to meet the Community’s greenhouse gas emission reduction commitments
up to 2020 (ESD decision). Pursuant to the ESD decision, the European Commission adopted yearly
emission limits for the EU member states in its Commission Decision 2017/1471 of 10 August 2017
amending decision 2013/162/EU of 26 March 2013 (Annex Il). The limits have been corrected in the
Commission implementing decision 2013/634/EU of 31 October 2013 (Annex Il). According to above
mentioned decision member states have specific emission targets imposed only on the non-ETS
emissions - the Polish ESD target amounts to +14% in 2020 comparing to 2005. The total ESD emissions
in 2013-2016 in Poland comparing to targets result in overachievement amounting to -28 Mt CO; eq.

2.4. Description and interpretation of emission trends for KP-LULUCF inventory in aggregate,
by activity and by gas

The emissions and removals balance of greenhouse gases for the period 2008-2016, to related
activities of land use, land use change and forestry (LULUCF) under Article 3.3 and 3.4 of the Kyoto
Protocol is presented in Tables 2.13-2.15. For activities related to afforestation/reforestation and
forest management estimated balance is negative, what means the activity is considered as a net CO;
sink.

Table 2.13. The emissions and removals balance of greenhouse gases for the period 2008-2016 for
selected activities of land use, land use change and forestry (LULUCF) [kt CO;]

Activity 2008 2009 2010 2011 2012 2013 2014 2015 2016
4 KP. A.1. Afforestation/

. -2368 -2460 -2582 -2668 -2783 -2845 -2818 -2852 -2836
Reforestation
4.KP. A.2. Deforestation 245 255 263 226 248 203 316 301 5522
4.KP. B.1. Forest

-38 002 -35757 -34583 -41 187 -40 715 -42 777 -35727 -31771 -37 869

Management
4.KP. B.2 Cropland Not Not Not Not Not Not Not Not Not
management applicable | applicable | applicable | applicable | applicable | applicable | applicable | applicable | applicable
4.KP. B.3 Grazing land Not Not Not Not Not Not Not Not Not
management applicable | applicable | applicable | applicable | applicable | applicable | applicable | applicable | applicable

Not Not Not Not Not Not Not Not Not

4.KP. B4 Revegetation applicable | applicable | applicable | applicable | applicable | applicable | applicable | applicable | applicable

Estimated sink associated with the afforestation activity, increased by about 20% as compared to 2008.
The emissions associated with deforestation as compared to 2008, increased significantly in 2016
comparing to 2008 reaching 5.5 Mt CO,. Such increase was caused by the higher area of forest land
exclusions for non-forestry and non agricultural purposes. The size of net absorption for forest
management activity for the year 2016 is comparable to 2008 value (decrease by 0.36%).

Table 2.14. The emissions and removals balance of greenhouse gases for the period 2008-2016 for
selected activities of land use, land use change and forestry (LULUCF) [kt CH,]

Activity 2008 2009 2010 2011 2012 2013 2014 2015 2016
.KP.A.1. i
4KP.A.1. Afforestation/ 0.08 0.08 0.09 0.09 0.09 0.11 0.1 0.1 0.11
Reforestation
4.KP.A.2. Deforestation NO NO NO NO NO NO NO NO NO
4.KP.B.1. Forest 1.14 1.15 1.20 1.18 1.20 1.39 1.29 1.27 1.46
Management
4.KP.B.2. Cropland Not Not Not Not Not Not Not Not Not
management applicable applicable applicable applicable applicable applicable applicable applicable applicable
4.KP.B.3. Grazing land Not Not Not Not Not Not Not Not Not
management applicable applicable applicable applicable applicable applicable applicable applicable applicable
4.KP.B.4. Revegetation Not Not Not Not Not Not Not Not Not
T g applicable applicable applicable applicable applicable applicable applicable applicable applicable
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Table 2.15. The emissions and removals balance of greenhouse gases for the period 2008-2016 for
selected activities of land use, land use change and forestry (LULUCF) [kt N,O]

Activity 2008 2009 2010 2011 2012 2013 2014 2015 2016
4.kP.AL A.fforestatmn/ 0.0006 0.0009 0.0005 0.0007 0.0017 0.0004 0.0007 0.0014 0.0004
Reforestation
4.KP.A.2. Deforestation 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003
4.KP.B.1. Forest 0.0092| 00134| 0.0068 0.009| 00232| 00048| 00092 00186| 0.0056
Management
4.KP.B.2. Cropland Not Not Not Not Not Not Not Not Not
management applicable | applicable | applicable | applicable | applicable | applicable | applicable | applicable applicable
4.KP.B.3. Grazing land Not Not Not Not Not Not Not Not Not
management applicable | applicable | applicable | applicable | applicable | applicable | applicable | applicable applicable
4.KP.B.4. R tati Not Not Not Not Not Not Not Not Not

-(F.B.4. Revegetation applicable applicable applicable applicable applicable applicable applicable applicable applicable
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3. ENERGY (CRF SECTOR 1)

3.1. Overview of sector

Following subcategories from sector 1. have been identified as key sources (excluding LULUCF):

Identification criteria
IPCC Source Categories GHG (Level, Trend, Qualitative)
1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels CO, L T
1.A.1 Fuel combustion - Energy Industries - Liquid Fuels CO, L T
1.A.1 Fuel combustion - Energy Industries - Other Fossil Fuels CO, T
1.A.1 Fuel combustion - Energy Industries - Solid Fuels CO, L T
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Gaseous Fuels Cco, L T
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Liquid Fuels CO, L T
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Other Fossil Fuels Cco, L T
1.A.2 Fuel combustion - Manufacturing Industries and Construction - Solid Fuels Cco, L T
1.A.3.b Road Transportation CO, L T
1.A.3.c Railways CO, T
1.A.3.e Other Transportation CO, T
1.A.4 Other Sectors - Biomass CH,4 T
1.A.4 Other Sectors - Gaseous Fuels CO, L T
1.A.4 Other Sectors - Liquid Fuels CO, L T
1.A.4 Other Sectors - Solid Fuels Cco, L T
1.A.4 Other Sectors - Solid Fuels CH, L T
1.B.1 Fugitive emissions from Solid Fuels CH, L
1.B.1 Fugitive emissions from Solid Fuels CO, L
1.B.2.c Fugitive Emissions from Fuels - Venting and flaring CH,
1.B.2.d Fugitive Emissions from Fuels - Other CO, L

Share of these subcategories in total Poland's GHG emissions amounts ca. 81.29%.

Figure 3.1.1 shows emission trend in Energy sector while figure 3.1.2 shows emission trend according
to subcategories 1.A Fuel combustion and 1.B Fugitive emission. Emission from subcategory 1.A Fuel
combustion is the largest contributor to emissions from sector 1. Energy —in 2016 ca. 76.49%.
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Figure 3.1.1. GHG emission trend in period 1988-2016 in sector Energy
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Figure 3.1.2.

3.1.1. Fuel combustion (CRF sector 1.A)

Combustion as a source of GHG emission occurs in the following category groups:
1.A.1. Energy industries
1.A.2. Manufacturing industries and construction
1.A.3. Transport
1.A.4. Other sectors:
a. Commercial/Institutional
b. Residential
c. Agriculture/Forestry/Fishing

Share of sector in total GHG emission in 2016 is 76.49%. Subsector 1.A.1 Energy Industries is by far the
largest contributor to emissions from fuel combustion (see figure 3.1.3).
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Figure 3.1.3. GHG emissions from fuel combustion in 1988-2016 according to subcategories
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Emissionsin 1.A.1 Energy Industries category are estimated for each detailed sub-categories as follows:

a) 1.A.1.a Public Electricity and Heat Production
— public thermal power plants
— autoproducing thermal power plants (CHP)
— heat plants
b) 1.A.1.b Petroleum Refining
c) 1.A.1.c Manufacture of Solid Fuels and Other Energy Industries
- manufacture of solid fuels (coke-oven plants, gas-works plants, mines, patent fuel/briquetting
plants)
- oil and gas extraction
— other energy industries (own use in Electricity, CHP and heat plants)

Emissions in 1.A.2 Manufacturing Industries and Construction category are estimated for each fuel in
detailed sub-categories as follows:

a) Iron and Steel - 1.A.2.a
b) Non-Ferrous Metals - 1.A.2.b
c) Chemicals - 1.A.2.c
d) Pulp, Paper and Print - 1.A.2.d
e) Food Processing, Beverages and Tobacco - 1.A.2.e
f) Non-metallic minerals - 1.A.2.f
g) Other - 1.A.2.g:
- Manufacturing of machinery
- Manufacturing of transport equipment
- Mining (excluding fuels) and quarrying
- Wood and wood products
- Construction
- Textile and leather
-  Off-road vehicles and other machinery
— Other - other industry branches not included elsewhere

Estimation of emissions in 1.A.3 Transport are carried out for each fuel in sub-categories listed below:

a) Civil Aviation (1.A.3.3)

b) Road Transportation (1.A.3.b)
c) Railways (1.A.3.c)

d) Navigation (1.A.3.d)

e) Other Transportation (1.A.3.e)

Emissions in 1.A.4 Other Sectors are estimated for each fuel in detailed sub-categories given below:

a) Commercial/Institutional (1.A.4.a)

b) Residential (1.A.4.b)

c) Agriculture/Forestry/Fishing (1.A.4.c)
- agriculture — stationary sources,
- agriculture — mobile sources: off-road vehicles and other machinery,
- fishing.

The amount of CO, emissions from fuel combustion in stationary sources were estimated on the level
determined as IPCC Tier 2 or Tier 1 depending on EF type (country specific or default). In this case the
calculation was based on the following equation:
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E = Z(EFab * Aab)
where: E - emission
EF - emission factor
A - fuel consumption
a - fuel type, b - sector

The amount of combusted fuel was accepted according to data included in the energy balance
submitted by GUS to Eurostat [EUROSTAT].

List of combusted fuels for which GHG emissions were estimated based upon selected or calculated
emission factors is as follows:
- liquid fuels: fuel oil, diesel oil, liquid petroleum gas (LPG), crude oil, motor gasoline, jet
kerosene, refinery gas, feedstocks, other petroleum products and petroleum coke
- gaseous fuels: natural gas
- solid fuels: hard coal, lignite, coke, hard coal briquettes, lignite briquettes, coke oven gas, blast
furnace gas, gas works gas,
- other fuels: industrial wastes, municipal waste (non-biogenic fraction)
— biomass: fuel wood and wood waste, biogas, municipal waste — biogenic fraction.

The emission factors for CO, emission estimation for fuel combustion in stationary sources are the
following:
e country specific emission factors for hard coal and lignite;

the EFs are based on empirical functions, that link the amount of carbon in fuel with the
corresponding net calorific value, the empirical functions are the following:
- for hard coal:
Cpe. = 10(2.4898 « NCV + 3.3132)/NCV

where:
Chc - emission factor/carbon content for hard coal [kg C/GJ],

NCV - net calorific value of hard coal [MJ/kg] in the given sub-category calculated based
upon hard coal combusted expressed in both physical and energy units,

- for lignite:
Cpe. = 10(1.9272 * NCV + 9.3856)/NCV
where:
Chc - emission factor for lignite [kg C/GJ],

NCV - net calorific value of lignite [MJ/kg] in the given sub-category calculated based
upon lignite combusted expressed in both physical and energy units

o default emission factors [IPCC 2006] for all other fuels i.e.: natural gas, coke, hard coal
briquettes, lignite briquettes, coke oven gas, blast furnace gas, fuel oil, diesel oil, LPG, crude
oil, motor gasoline, jet kerosene, refinery gas, feedstocks, other petroleum products,
petroleum coke, biomass (fuel wood and wood waste, biogas), waste (industrial and municipal
waste) and gas works gas.

It should be mentioned here, in response to the ERT recommendation, that CO; EF for gasoline applied
in road transportation sector in previous submissions was not implemented for combustion processes
in stationary sources. The reason is that since 2017 Submission new methodology for 1.A.3 category

44



POLAND’S NATIONAL INVENTORY REPORT 2018

applying the COPERT model with its emission factors has been used, which is not relevant for
stationary combustion as CS one.

For coal and lignite, where the CS EFs were used, the oxidation factor was assumed as 0.980. In other
cases oxidation factor assumed to be 1, because it is included in default emission factor value in

accordance with 2006 IPCC GLs.

Emissions of CHs and N,O from fuel combustion in stationary sources are based on fuel quantities
submitted by GUS to Eurostat (Eurostat database) and the corresponding emission factors [IPCC 2006].

Trend of fuel use and methodology over the years 1988-2016

Estimation of CO, emission from fuel combustion in stationary sources for the years 1988-2015 is
based on methodology corresponding to methodology applied for 2016 (that methodology is
presented above). For the years: 1990-2015 fuel consumptions from the Eurostat database were
applied. The Eurostat database does not cover fuel use data for Poland for the years before 1990.
Therefore, fuel use data for the period: 1988-1989 were taken from IEA database [IEA]. Amounts of
particular fuel consumptions in individual subsectors: 1.A.1, 1.A.2 and 1.A.4 were presented in the
tables 1-13 (Annex 2). CO, emission factors from fuel combustion in stationary sources for hard coal
and lignite are the country specific EFs. These EFs for the entire time series are based on the same
empirical functions described above.

The values of CO, EFs changed over the years following the changes of the respective net calorific
values for hard coal and lignite (Annex 2 — table 14-26). GHG emission factors for other fuels are the
IPCC default EFs [IPCC 2006]. Values of applied emission factors were tabulated in Annex 2 (emission
factors of CO,, CHs and N,O for particular fuel are presented in tables 27-29 of this annex).

The time series of fuel use and GHG emissions for the main subsectors of 1.A Fuel combustion are
presented below (in the following chapters). Detailed data on particular fuel consumption in the main
subcategories of 1.A IPCC category for entire period 1988-2016 and GHG EFs for individual fuels are
presented in Annex 2.
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3.1.2. Fugitive emissions (CRF sector 1.B)

The GHG emission sources in fugitive emissions sector cover: fugitive emission from solid fuels (CO;
and CH,4) and fugitive emission from oil and gas (CO2, CHs and N2O).

Total emission of GHGs as carbon dioxide equivalent in 1.B subcategory amounted to 23 360 kt in 2016
and decreased since 1988 by 17%. Figure 3.1.4 shows emissions from 1.B.1 and 1.B.2 subcategories in
period 1988-2016.
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Figure 3.1.4. GHG emissions from 1.B.1 and 1.B.2 subcategories in 1988-2016
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3.2. Fuel combustion (CRF 1.A)
3.2.1. Comparison of the sectoral approach with the reference approach

The Reference Approach is a top-down approach, using a country’s energy supply data to calculate the
emissions of CO, from combustion of mainly fossil fuels. Comparability between the sectoral and
reference approaches continues to allow a country to produce a second independent estimate of CO;
emissions from fuel combustion. It allow to compare the results of these two independent estimates
and indicate possible problems with the activity data, net calorific values, carbon content, carbon
stored calculation, etc.

The Reference Approach is designed to calculate the emissions of CO; from fuel combustion, starting
from high level energy supply data. The Reference Approach does not distinguish between different
source categories within the energy sector and only estimates total CO, emissions from source
category 1.A Fuel Combustion. The IPCC Reference Approach is based on determining carbon dioxide
emissions from domestic consumption of fuels and its secondary products.

CO; emissions from fuel combustion were estimated based on recommended IPCC methodology [IPCC
2006, equation 6.1]:

COy Emissions = Z[((APi X CF; X €C;)107% — EC;)COF; x 44/12]
i

where:

i — fuel type

AP — apparent consumption of fuel, TJ or kt

CF — conversion factor for the fuel to energy unit, TJ/kt
CC - carbon content, t C/TJ

EC — excluded carbon, kt C

COF — carbon oxidation factor

44/12 — mass ratio of CO,/C

CO; emissions were estimated based on adjusted fuel consumption data and default oxidation factors.
National carbon emission factors were assumed for hard coal and lignite (based on empirical functions
described in chapter 3.2.1). For fuels used in transport (gasoline, jet kerosene, diesel oil, LPG) average
emission factors were applied from subcategories of 1.A. For other fuels default carbon emission
factors were applied.

Apparent consumption of fuels was calculated as below:

Apparent Consumption = Production + Imports — Exports — International Bunkers
— Stock Change

Data about production, imports, exports, international bunkers and stock change are based on
Eurostat database. For calculations only data in energy unit (TJ) were used, therefore conversion
factors for all fuels is equal 1 TJ/kt (CRF table 1.A(b)).

Total apparent consumption was corrected by subtracting the amount of carbon (excluded carbon)
which does not lead to fuel combustion emission (carbon which is emitted in another sector of the
inventory or is stored in a product manufactured from the fuel). The main sources of such carbon are
those used as non-energy products and feedstocks. The quantity of carbon to be excluded is calculated
according to following equation:
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Excluded carbon = activity data x CC x 103

where:
activity data — non energy use of fuel and feedstock, TJ
CC — carbon content, t C/TJ

As the use of energy products for non-energy purposes can lead to emissions Poland has calculated
these emission and report them under category 2.D Non-energy products from fuels and solvent use
(chapter 4.5).

The Reference Approach and the Sectoral Approach often have different results which may be caused
by:

e statistical differences - is the difference between energy available for final consumption
covering the energy placed at the disposal of final users and final energy consumption covering
energy supplied to the final consumer's door for all energy uses;

e distribution loses - losses due to transport or distribution of natural gas;

e differences in NCVs used in reference and sectoral approaches, especially for hard and brown
coal, where NCV affects emission factors;

e part of emission from solid fuel use was included in sector Industrial processes (2.C.1:
production of sinter, pig iron and steel).

In 2016 the difference between reference and sectoral approaches in CO, emissions is equal 0.65%.
Comparison of both methods is given in table 3.2.1.

Table 3.2.1. Differences between CO; emissions in sectoral and reference approach

Year Reference approach [kt] Sectoral approach [kt] Difference [%]
2016 299 867 297 930 0.65
2015 284 484 287 325 -0.99
2014 284 126 284 630 -0.18
2013 301479 297 699 1.27
2012 297 952 302 039 -1.35
2011 314 412 308 628 1.87
2010 313440 312 009 0.46
2009 297 463 295591 0.63
2008 309 935 305214 1.55
2007 310710 310753 -0.01
2006 315209 312 476 0.87
2005 302 298 301 207 0.36
2004 300579 301729 -0.38
2003 303 865 297 726 2.06
2002 294 755 287 275 2.60
2001 299 104 293735 1.83
2000 297 084 294 701 0.81
1999 316 551 307 779 2.85
1998 324 245 317 242 2.21
1997 353 207 343 550 2.81
1996 359 024 354 585 1.25
1995 346 122 339445 1.97
1994 337 006 339938 -0.86
1993 358 983 345 184 4.00
1992 359771 343 741 4.66
1991 369 342 352814 4.68
1990 373766 351661 6.29
1989 449 540 419 585 7.14
1988 481 728 438 752 9.80
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3.2.2. International bunker fuels

3.2.2.1. International aviation

This category include emissions from flights that depart in one country and arrive in a different country.

For the years 1990-2016 data related to jet kerosene are those of the Eurostat database, while for the
base year and 1989 - those of the IEA database.

Jet kerosene given in Polish statistic is reported as International aviation although include whole
amount of jet kerosene used for domestic and international purposes. To split jet kerosene Eurocontrol
data were used. Each year, under contract with the European Commission’s Directorate-General for
Climate Action, EUROCONTROL calculates the mass of fuel burnt by civil aviation flights starting from
and/or finishing at airports in the Member States of the European Union (EU). This work is done in
support of both the European Environment Agency (EEA) and the Member States of the EU. The
calculation are made with the split on domestic and international aviation. The total amount of jet
kerosene used by Poland — calculated by Eurocontrol is similar to this reported by Poland to Eurostat.
To stay in line with Eurostat database (and Polish statistic) only the share of domestic and international
fuel use were used based on Eurocontrol data. Below in table are given Eurocontrol data of jet
kerosene used in Poland for international and domestic purposes, the share of domestic and
international use and for comparison Eurostat data.

Table 3.2.2. Eurocontrol and Eurostat data of jet kerosene used in Poland and the share of domestic
and international use

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Eurocontrol

Domestic kt 22.93 25.89 28.18 27.64 25.38 29.48 32.55 46.86 34.84 38.89 34.65 34.57
In