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PREMESSA

Nell'ambito degli strumenti e delle politiche per fronteggiare i cambiamenti climatici, un ruolo
fondamentale e svolto dal monitoraggio delle emissioni dei gas-serra.

A garantire la predisposizione e I'aggiornamento annuale dell'inventario dei gas-serra secondo i formati
richiesti, in Italia, € ''SPRA su incarico del Ministero dell’Ambiente e della Sicurezza Energetica, attraverso
le indicazioni del Decreto Legislativo n. 51 del 7 marzo 2008 e del Decreto Legislativo n. 30 del 13 marzo
2013, che prevedono l'istituzione di un Sistema Nazionale, National System, relativo all'inventario delle
emissioni dei gas-serra.

In piu, come e previsto dalla Convenzione-quadro sui cambiamenti climatici, I'lSPRA documenta in uno
specifico rapporto, il National Inventory Report, le metodologie di stima utilizzate, unitamente ad una
spiegazione degli andamenti osservati.

Il National Inventory Report facilita i processi internazionali di verifica cui le stime ufficiali di emissione dei
gas serra sono sottoposte. In particolare, viene esaminata la rispondenza alle proprieta di trasparenza,
consistenza, comparabilita, completezza e accuratezza nella realizzazione, qualita richieste esplicitamente
dalla Convenzione suddetta. L'inventario delle emissioni & sottoposto ogni anno ad un esame (review) da
parte di un organismo nominato dal Segretariato della Convenzione che analizza tutto il materiale
presentato dal Paese e ne verifica in dettaglio le qualita su enunciate.

Il presente documento rappresenta, inoltre, un riferimento fondamentale per la pianificazione e
I'attuazione di tutte le politiche ambientali da parte delle istituzioni centrali e periferiche. Accanto
all'inventario dei gas-serra, I'ISPRA realizza ogni anno l'inventario nazionale delle emissioni in atmosfera,
richiesto dalla Convenzione di Ginevra sull'inquinamento atmosferico transfrontaliero (UNECE-CLRTAP) e
dalle Direttive europee sulla limitazione delle emissioni. In piu, tutto il territorio nazionale é attualmente
coperto da inventari regionali sostanzialmente coerenti con linventario nazionale, realizzati
principalmente dalle Agenzie Regionali e Provinciali per la Protezione dell’Ambiente.

Nonostante i progressi compiuti, I'attivita di preparazione degli inventari affronta continuamente nuove
sfide legate alla necessita di considerare nuove sorgenti e nuovi inquinanti e di armonizzare gli inventari
prodotti per diverse finalita di policy. Il contesto internazionale al quale fa riferimento la preparazione
dellinventario nazionale costituisce una garanzia di qualita dei dati, per I'autorevolezza dei riferimenti
metodologici, I'efficacia del processo internazionale di review e la flessibilita nell'adattamento alle nuove
circostanze.
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EXECUTIVE SUMMARY

ES.1. Background information on greenhouse gas inventories and climate change

The United Nations Framework Convention on Climate Change (FCCC) was ratified by Italy in the year
1994 through law no.65 of 15/01/1994.

The Kyoto Protocol, adopted in December 1997, has established emission reduction objectives for Annex
B Parties (i.e., industrialised countries and countries with economy in transition): in particular, the
European Union as a whole was committed to an 8% reduction within the period 2008-2012, in
comparison with base year levels. For Italy, the EU burden sharing agreement, set out in Annex Il to
Decision 2002/358/EC and in accordance with Article 4 of the Kyoto Protocol, had established a reduction
objective of 6.5% in the commitment period, in comparison with 1990 levels.

A new global agreement was reached in Paris in December 2015, for the period after 2020. The agreement
aims to strengthen the global response to the threat of climate change by holding the increase in the
global temperature to well below 2°C above pre-industrial levels and to pursue efforts to limit the
temperature increase to 1.5 °C above pre-industrial levels, recognizing that this would significantly reduce
the risks and impact of climate change. On 5™ October 2016, the threshold for entry into force of the
Paris Agreement was achieved and the Paris Agreement entered into force on 4™ November 2016.

To fulfil the gap 2013-2020, the 'Doha Amendment to the Kyoto Protocol’ was adopted on 8™ December
2012.

The EU and its Member States had committed to this second phase of the Kyoto Protocol and established
to reduce their collective emissions to 20% below their levels in 1990 or other chosen base years; this was
also reflected in the Doha Amendment. The target was to be fulfilled jointly with Iceland.

Italy was in compliance with the targets of both the Kyoto phases.

As a Party to the Convention and the Paris Agreement, Italy is committed to develop, publish and regularly
update national emission inventories of greenhouse gases (GHGs) as well as formulate and implement
programs to reduce these emissions.

In order to establish compliance with national and international commitments, the national GHG emission
inventory is compiled and communicated annually by the Institute for Environmental Protection and
Research (ISPRA) to the competent institutions, after endorsement by the Ministry of the Environment,
(now, MASE). The submission is carried out through compilation of the Common Reporting Format (CRF),
according to the guidelines provided by the United Nations Framework Convention on Climate Change
and the European Union’s Greenhouse Gas Monitoring Mechanism. As a whole, an annual GHG inventory
submission shall consist of a national inventory report (NIR) and the common reporting format (CRF)
tables as specified in the Guidelines on reporting and review of greenhouse gas inventories from Parties
included in Annex | to the Convention, decision 24/CP.19, in FCCC/CP/2013/10/Add.3.

Detailed information on emission figures and estimation procedures, including all the basic data needed
to carry out the final estimates, is to be provided to improve the transparency, consistency, comparability,
accuracy, and completeness of the inventory provided.

The national inventory is updated annually to reflect revisions and improvements in the methodology
and use of the best information available. Adjustments are applied retrospectively to earlier years, which
accounts for any difference in previously published data.

This report provides an analysis of the Italian GHG emission inventory from 1990 to 2022.

Emission estimates comprise the seven direct greenhouse gases under the Convention (carbon dioxide,
methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, sulphur hexafluoride, nitrogen trifluoride)
which contribute directly to climate change owing to their positive radiative forcing effect and four
indirect greenhouse gases (nitrogen oxides, carbon monoxide, non-methane volatile organic compounds,
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sulphur dioxide). From this year submission, Italy, as well as all EU Member States, has used the 100-year
time-horizon global warming potential values, excluding the value for fossil methane, listed in table 8.A.1
in the contribution of Working Group | to the Fifth Assessment Report of the Intergovernmental Panel on
Climate Change’, following the COP27 decision taken in 2022 on the ‘Revision of the UNFCCC reporting
guidelines on annual inventories for Parties included in Annex | to the Convention'.

This report, the CRF files and other related documents are available on website at the address
http://emissioni.sina.isprambiente.it/serie-storiche-emissioni/.

The official inventory submissions, up to the last year, can also be found at the UNFCCC website
https://unfccc.int/ghg-inventories-annex-i-parties/2022.

The present submission has been communicated to the European Union according to the Governance
Regulation of the Energy Union and Climate Action; it will be part of the Biennial Transparency Report
(BTR) under the Enhanced Transparency Framework, under the Paris Agreement, with the first submission
due by 31 December 2024.

ES.2. Summary of national emission and removal related trends

Total greenhouse gas emissions, in CO2z equivalent, excluding emissions and removals from land use, land
use change and forestry, decreased by 20.9% between 1990 and 2022 (from 522 to 413 million of CO2
equivalent tons).

The most important greenhouse gas, CO2, which accounted for 82.7% of total emissions in COz equivalent
in 2022, showed a decrease by 22.3% between 1990 and 2022. CH4 and N20 emissions were equal to
11.1% and 3.8%, respectively, of the total CO2 equivalent greenhouse gas emissions in 2022. Both gases
showed a decrease from 1990 to 2022, equal to 16.8% and 35.7% for CH4 and N2O, respectively. Other
greenhouse gases, HFCs, PFCs, SFs and NFs, ranged from less than 0.01% to 2.2% of total emissions.

Table ES.1 illustrates the national trend of greenhouse gases for 1990-2022, expressed in CO2 equivalent
terms, by substance and category.

T IPCC, 2013. Climate Change 2013: The Physical Science Basis. Contribution of Working Group | to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change. TF Stocker, D Qin, G-K Plattner, et al. (eds.). Cambridge and New York: Cambridge University
Press. Available at http://www.ipcc.ch/report/ar5/wg1.
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Table ES.1. Total greenhouse gas emissions and removals in CO; equivalent [kt CO; eq]

GHG emissions 1990 1995 2000 2005 2010 2015 2019 2020

kt CO: equivalent

CO:z excluding net
CO; from LULUCF
CO; including net
CO; from LULUCF
CHa excluding CH4
from LULUCF

CHa including CH4
from LULUCF

N20 excluding N2O
from LULUCF

N20 including N2O
from LULUCF

438,208 448596 469,598 501,366 435701 361,246 339,641 302614 335920 340,904

432,937 424,242 448286 466,925 395419 318,828 301,380 274,409 310,024 318,796

54,971 57,026 57,698 54,806 52,874 49,370 46,685 47,402 47,036 45,714

55,691 57,196 58,098 54,973 53,071 49,518 46,787 47,588 47,525 46,072

24,475 26,416 27,183 26,337 18,305 17,101 16,897 17,570 17,457 15,738

25,383 27,212 27,872 26,925 18,707 17,436 17,354 18,090 18,076 16,288

HFCs 372 1,00 3747 9666 12805 12,082 11,089 9971 9411 9,085
PFCs 2615 1,351 1363 1759 1377 1,529 915 499 395 439
Unspecified mix of

b NO,NA 24 24 24 24 24 23 22 25 22
SFs 421 700 621 565 405 483 438 252 282 390
NFs NANO 77 13 33 20 28 18 16 15 20
Indirect CO, 1,311 1211 1,073 1,041 860 692 786 705 740 728
emissions

Total

(excluding 522,373 536,500 561,322 595,598 522,371 442,557 416,493 379,051 411,282 413,041
LULUCF)

Total

(including LULUCF) 518,730 513,112 541,099 561,913 482,687 400,621 378,791 351,552 386,495 391,842

GHG categories 2000 2005 2010

kt CO: equivalent
1. Energy 426167 438670 460,484 488344 429916 359981 336404 300,064 332,164 337,877
2. Industrial
Processes and 37,946 36299 38240 47,132 36591 29094 27,330 24290 25300 23,620
Product Use
3. Agriculture 37,953 38312 37430 35028 32634 32455 32314 33534 32,862 30,764
4. LULUCF 3643 -23388 -20223 -33,685 -39,684 -41,935 -37,702 -27,499 -24787 -21,199
5. Waste 18996 22,008 24,094 24052 22371 20334 19,659 20458 20,215 20,052
6. Other NO NO NO NO NO NO NO NO NO NO
[liEgE o 1,311 1,211 1,073 1,041 860 692 786 705 740 728
emissions
Total

(including LULUCF) 518,730 513,112 541,099 561,913 482,687 400,621 378,791 351,552 386,495 391,842

ES.3. Overview of source and sink category emission estimates and trends

The energy sector is the largest contributor to national total GHG emissions with a share, in 2022, of
81.8%. Emissions from this sector decreased by 20.7% from 1990 to 2022. Substances with decrease rates
were CO2, whose levels reduced by 20% from 1990 to 2022 and accounts for 96.9% of the total in the
energy sector, and CH4 which showed a reduction of 50% but its share out of the sectoral total is only
1.9%; N20 showed a decrease of 1.6% from 1990 to 2022, accounting for 1.2%. Specifically, in terms of
total CO2 equivalent, an increase in emissions was observed only in the transport sector (32.7% of the
total energy emissions), equal to 8.3% from 1990 to 2022.
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For the industrial processes sector, emissions showed a decrease of 37.8% from 1990 to 2022. Specifically,
by substance, CO2 emissions account for 55.6% and showed a decrease by 53.1%, CHs4 decreased by
92.5%, but it accounts only for 2%, while N20O, whose levels share 1.9% of total industrial emissions,
decreased by 92.5%. The decrease in emissions is mostly due to a decrease in chemical industry (due to
the fully operational abatement technology in the adipic acid industry) and mineral and metal production
emissions. A considerable increase was observed in F-gases emissions, whose level on total sectoral
emissions is about 42.2%.

For agriculture, emissions refer mainly to CH4 and N20 levels, which account for 67.7% and 31.5% of the
sectoral total, respectively; COz, on the other hand, shares only 0.8% of the total. The decrease observed
in the total level of emissions (-18.9%) is mostly due to the decrease of CH4 emissions from enteric
fermentation (-15.2%), which account for 47.1% of sectoral emissions and to the decrease of N2O from
agricultural soils (-22.5%), which accounts for 25.9% of sectoral emissions.

As regards land use, land-use change and forestry, from 1990 to 2022 total removals in CO2 equivalent
considerably increased; CO2 accounts for almost the total emissions and removals of the sector (96.1%).

Finally, emissions from the waste sector increased by 5.6% from 1990 to 2022, mainly due to an increase
in the emissions from solid waste disposal on land (13.9%), which account for 77.6% of waste emissions.
The most important greenhouse gas in this sector is CHa which accounts for 91.8% of the sectoral
emissions and shows an increase of 6.3% from 1990 to 2022. N2O emission levels increased by 31.0%,
whereas COz decreased by 77.8%; these gases account for 7.6% and 0.6% in the sector, respectively.

Indirect CO2 emissions refer to the atmospheric oxidation of NMVOC emissions from solvents and other
products use. These emissions have decreases by 44.5% since 1990 the main reason being reduced use
of solvent chemicals in industry.

Table ES.2 provides an overview of the COz equivalent emission trends by IPCC source category.

Table ES.2. Summary of emission trends by source category and gas in CO; equivalent [kt CO; eq.]

Category 1990 ‘ 1995 2000 2005 2010 2015 2019 2020 2021 2022

kt CO:2 equivalent

A. Energy: fuel 411,964 425294 448,394 477,728 420,239 351,304 329,440 293,871 326,508 332,826

combustion

;33'5;’.5:” 9y 136,941 139,941 144273 159227 136885 105486 91,235 81,213 86009 94,410
CO2: 2. Manufacturing

Industries and 90,773 88970 94894 90,787 68890 54542 48972 44907 53491 53,701
Construction

COz: 3. Transport 100,319 111,531 121,642 126,780 114626 105589 105234 85639 101,847 108,654
COz: 4. Other Sectors 76042 75580 79,169 92324 90,908 77,684 76235 74593 77246 68336
COz: 5. Other 1,071 1,49 837 1,233 652 459 453 625 314 511
CHa 2735 3023 2762 2573 3522 3353 3273 3124 3449 3,194
N2O 4083 4753 4817 4804 4756 4190 4037 3770 4152 4,021

1B2. Energy: fugitives

. 14,203 13,376 12,090 10,616 9,676 8,677 6,964 6,193 5,656 5,051
from oil & gas

CO: 4048 4002 3262 2557 2377 2574 275 2112 1816 1,799
CHa 10,145 9363 8818 8047 7289 6094 4200 4074 3832 3244
N2O 11 10 71 12 11 9 8 7 8 8
|29.r l::::::'a' 37,946 36,299 38240 47,132 36,591 29,094 27,330 24,290 25300 23,609
CO> 27,992 26049 24743 27,663 20,804 14355 14230 12932 14621 13,134
CHa 144 150 82 83 67 48 46 38 45 39
N2O 6402 6848 7646 7338 1,088 545 570 559 505 480
HFCs 372 1,700 3747 9666 12805 12082 11,089 9971 9411 9,085
PFCs 2615 1351 1363 1759 1,377 1,529 915 499 395 439
Unspecified mix o

HFCl; . nf e, f NO,NA 24 24 24 24 24 2315 2237 2533 2213
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Category 1990 1995 2000 2005 2010 2015 2019 2020 2021 2022

kt CO:2 equivalent

SFe 421 700 621 565 405 483 438 252 282 390
NFs NANO 77 13 33 20 28 17.94 16.24 15.23 19.56
3. Agriculture 37,953 38,312 37,430 35,028 32,634 32,455 32,314 33,534 32,862 30,764
COz: Liming 1 1 2 14 18 14 16 10 26 4
COz: Urea application 465 512 525 507 335 425 396 472 414 218

COgz: Other carbon-

- o 44 54 44 42 28 20 17 21 22 12
containing fertilizers

g e 17093 16697 16509 14484 14700 14272 14584 14771 14,695 14487
fermentation

CHa: Manure 5424 5161 5122 5248 5088 5017 4873 4880 4787 4,791
management

CH.: Rice Cultivation 2102 2228 1855 2078 2255 1943 1721 1696 1677 1547
CHa: Field Burning of

Agricultural Residues 1> N N 13 ? ? 8 8 J 8
AEORITITS 2518 2408 2330 2148 2079 1868 1809 1804 1,767 1,722
management

N:0: Agriculture soils 10288 11,233 11,024 10490 8720 888 8888 9868 9463 7972

N:O: Field Burning of
Agricultural Residues
4A. Land-use change
and forestry

4 4 4 3 2 2 2 2 2 2

-3,643 -23,388 -20,223 -33,685 -39,684 -41,935 -37,702 -27,499 -24,787 -21,199

CO: 5271 -24353 -21,312 -34440 -40282 -42418 -38261 -28205 -25895 -22,108
CHa 720 170 400 168 196 148 101 186 489 358
N20 908 796 689 587 402 335 457 520 619 550
6. Waste 18,996 22,008 24,004 24,052 22,371 20,334 19,659 20,458 20,215 20,052
Oz 5712 458 208 230 177 99 % 89 114 114
CHa 17313 20390 22536 22279 20545 18634 17980 18810 18540 18404
N20 1,771 1,160 1350 1,543 1649 1601 1,583 1559 1561 1,534
I [ (Een 1,311 1211 1,073 1,041 860 692 786 705 740 728
emissions

ZZ%:;;"””"’ (with — c18730 513,112 541,099 561,913 482,687 400,621 378,791 351,552 386,495 391,842
Total emissions

e T 522,373 536,500 561,322 595,598 522,371 442,557 416,493 379,051 411,282 413,041

ES.4. Other information

In Table ES.3 NOx, CO, NMVOC and SOz emission trends from 1990 to 2022 are summarised. All gases
showed a significant reduction in 2022 as compared to 1990 levels. The highest reduction is observed for
SO2 (-95%), while NOx and CO emissions reduced by about 70.7% and 72.2%, respectively; NMVOC levels
showed a decrease by 58.2%.

Table ES.3. Total emissions of indirect greenhouse gases and SO [kt]

1990 1995 2000 2005 2010 2015 2019 2020 2021 2022

kt
NOx 2,128 1,992 1,522 1,296 958 749 670 598 611 624
co 6,823 7117 4,813 3,502 3,076 2,282 2,042 1,861 2,032 1,894
NMVOC 1,970 2,040 1,616 1,322 1,100 891 871 815 847 823
SO: 1,784 1,323 757 411 222 128 112 85 79 88
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Sommario (Italian)

Nel documento “Italian Greenhouse Gas Inventory 1990-2022. National Inventory Report 2024" si descrive
la comunicazione annuale italiana dell'inventario delle emissioni dei gas serra in accordo a quanto
previsto nell'ambito della Convenzione Quadro sui Cambiamenti Climatici delle Nazioni Unite (UNFCCC).
Tale comunicazione € anche trasmessa all'Unione Europea nell’ambito del Meccanismo di Monitoraggio
dei Gas Serra.

Ogni Paese che partecipa alla Convenzione, infatti, oltre a fornire annualmente I'inventario nazionale delle
emissioni dei gas serra secondo i formati richiesti, deve documentare in un report, il National Inventory
Report, la serie storica delle emissioni. La documentazione prevede una spiegazione degli andamenti
osservati, una descrizione dell’analisi delle sorgenti principali, key sources, e dell'incertezza ad esse
associata, un riferimento alle metodologie di stima e alle fonti dei dati di base e dei fattori di emissione
utilizzati per le stime, un'illustrazione del sistema di Quality Assurance/Quality Control a cui & soggetto
I'inventario e delle attivita di verifica effettuate sui dati.

Il National Inventory Report facilita, inoltre, i processi internazionali di verifica cui le stime di emissione dei
gas serra sono sottoposte al fine di esaminarne la rispondenza alle proprieta di trasparenza, consistenza,
comparabilita, completezza e accuratezza nella realizzazione, qualita richieste esplicitamente dalla
Convenzione suddetta. Nel caso in cui, durante il processo di review, siano identificati eventuali errori nel
formato di trasmissione o stime non supportate da adeguata documentazione e giustificazione nella
metodologia scelta, il Paese viene invitato ad una revisione delle stime di emissione.

| dati di emissione dei gas-serra, i rapporti National Inventory Report, cosi come i risultati dei processi di
review, sono pubblicati sul sito web del Segretariato della Convenzione sui Cambiamenti Climatici
https://unfccc.int/process-and-meetings/transparency-and-reporting/reporting-and-review-under-the-
convention/greenhouse-gas-inventories-annex-i-parties/national-inventory-submissions-2023.

La serie storica nazionale delle emissioni €& anche disponibile sul sito web all'indirizzo:
http://emissioni.sina.isprambiente.it/serie-storiche-emissioni/.

Da un’analisi di sintesi della serie storica dei dati di emissione dal 1990 al 2022, si evidenzia che le
emissioni nazionali totali dei sei gas serra, espresse in COz equivalente, sono diminuite del 20.9% nel 2022
rispetto al 1990. In particolare, le emissioni complessive di CO2 sono pari all'82.7% del totale e risultano
nel 2022 inferiori del 22.3% rispetto al 1990. Le emissioni di metano e di protossido di azoto sono pari a
circal'11.1% e il 3.8% del totale, rispettivamente, e presentano andamenti in diminuzione sia per il metano
(-16.8%) che per il protossido di azoto (-35.7%). Gli altri gas serra, HFC, PFC, SFs e NF3 hanno un peso
complessivo sul totale delle emissioni che varia tra lo 0.01% e il 2.2%; le emissioni degli HFC evidenziano
una forte crescita, mentre le emissioni di PFC decrescono e quelle di SFs e NF3 mostrano un incremento.
Sebbene tali variazioni non siano risultate determinanti ai fini del conseguimento degli obiettivi di
riduzione delle emissioni, la significativita del trend degli HFC potrebbe renderli sempre piu importanti
nei prossimi anni.

22



1 INTRODUCTION

1.1 Background information on greenhouse gas inventories and climate change

In 1988 the World Meteorological Organisation (WMO) and the United Nations Environment Program
(UNEP) established a scientific Intergovernmental Panel on Climate Change (IPCC) to evaluate the
available scientific information on climate variations, examine the social and economical influence on
climate change and formulate suitable strategies for the prevention and the control of climate change.

The first IPCC report in 1990, although considering the high uncertainties in the evaluation of climate
change, emphasised the risk of a global warming due to an unbalance in the climate system originated
by the increase of anthropogenic emissions of greenhouse gases (GHGs) caused by industrial
development and use of fossil fuels. The scientific knowledge on climate change has firmed up
considerably by the IPCC Fifth Assessment Report on global warming which states that "Human influence
on the climate system is clear, and recent anthropogenic emissions of greenhouse gases are the highest
in history. Recent climate changes have had widespread impacts on human and natural systems.” and
“Warming of the climate system is unequivocal, and since the 1950s, many of the observed changes are
unprecedented over decades to millennia. The atmosphere and ocean have warmed, the amounts of snow
and ice have diminished, and sea level has risen.” Hence the need of reducing those emissions, particularly
for the most industrialised countries.

The first initiative was taken by the European Union (EU) at the end of 1990, when the EU adopted the
goal of a stabilisation of carbon dioxide emissions by the year 2000 at the level of 1990 and requested
Member States to plan and implement initiatives for environmental protection and energy efficiency. The
contents of EU statement were the base for the negotiation of the United Nations Framework Convention
on Climate Change (UNFCCC) which was approved in New York on 9" May 1992 and signed during the
summit of the Earth in Rio de Janeiro in June 1992. Parties to the Convention are committed to develop,
publish and regularly update national emission inventories of greenhouse gases (GHGs) as well as
formulate and implement programmes addressing anthropogenic GHG emissions. Specifically, Italy
ratified the convention through law no.65 of 15/1/1994.

On 11/12/1997, Parties to the Convention adopted the Kyoto Protocol, which establishes emission
reduction objectives for Annex B Parties (i.e., industrialised countries and countries with economy in
transition) in the period 2008-2012. In particular, the European Union, as a whole, was committed to an
8% reduction within the period 2008-2012, in comparison with base year levels. For Italy, the EU burden
sharing agreement, set out in Annex Il to Decision 2002/358/EC and in accordance with Article 4 of the
Kyoto Protocol, established a reduction objective of 6.5% in the commitment period, in comparison with
the base 1990 levels.

Italy ratified the Kyoto Protocol on 1%t June 2002 through law no.120 of 01/06/2002. The ratification law
also prescribes the preparation of a National Action Plan to reduce greenhouse gas emission, which was
adopted by the Interministerial Committee for Economic Planning (CIPE) on 19™" December 2002
(deliberation n. 123 of 19/12/2002). The Kyoto Protocol entered into force on 16™ February 2005.

The first commitment period ended in 2012, with an extension, for fulfilling commitments, to 18®
November 2015, the so called true-up period. The evaluation of the Kyoto Protocol, together with the
commitments fulfilled by each Party, has been finalized by the UNFCCC Secretariat.

In 2012 the ‘Doha Amendment to the Kyoto Protocol was adopted in relation to the period 2013-2020,
including:

- new commitments for Annex | Parties to the Kyoto Protocol in a second period from 1 January
2013 to 31 December 2020;
- arevised list of GHG to be reported on by Parties in the second commitment period.
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During the second commitment period, Parties committed to reduce GHG emissions by at least 18%
below 1990 levels in the eight-year period from 2013 to 2020. The EU and its Member States had
committed to the ‘Doha Amendment to the Kyoto Protocol’, pledging to reduce their collective emissions
to 20% below their levels in 1990 during the period 2013-2020, as reflected in the Doha Amendment. The
target was to be fulfilled jointly with Iceland. Italy deposited its instrument of ratification on 18 July 2016
and the amendment entered into force on 31 December 2020, following ratification by 147 Parties.

The EU had jointly fulfilled its UNFCCC target and implemented it internally through EU legislation in the
2020 Climate and Energy package, adopted in 2009. In the package, in order to achieve the 20% reduction
in 2020 compared to 1990, the EU divided the effort between the sectors covered by the EU Emissions
Trading System (EU ETS) and the sectors under the Effort Sharing Decision (ESD). Legally binding target
trajectories for the period 2013-2020 were enshrined in both the EU-ETS Directive (Directive 2003/87/EC
and respective amendments) and the Effort Sharing Decision. The Effort Sharing Decision had set annual
national emission targets for all Member States for the period 2013-2020 for those sectors?, excluding
LULUCF, not covered by the EU emissions trading system (ETS). For Italy, the target included in the Effort
Sharing Decision is equal to a GHG emissions reduction by 13% compared to 2005 levels. Under the ESD,
EU Member States reported annually their greenhouse gas emissions for the period 2013-2020.

The UNFCCC1/CMP.17 decision, adopted at the Sharm el Sheik Conference in December 2022, set the
deadline for the conclusion of the fulfilment of the Doha commitments by 2023, considering that the
UNFCCC expert review process (under Article 8 of the Protocol) of the emission inventories for the last
year of the commitment period (2020) was to be completed by 1 June 2023. This timeline was met as all
reviews were published by that date. In the same decision, a 100-day 'True-up period' was foreseen, which
ended on 9 September 2023. Italy has fulfilled its reduction commitments under the agreement. The final
report on the review of the report upon expiration of the additional period for fulfilling commitments for
the second commitment period of the Kyoto Protocol of Italy is published on the UNFCCC website:
https://unfccc.int/documents/637791.

A global agreement was reached in Paris in December 2015, for the period after 2020. The Paris
Agreement, entered into force in 2016, aims at strengthening the global response to the threat of climate
change by holding the increase in the global temperature to well below 2°C above pre-industrial levels
and to pursue efforts to limit the temperature increase below 1.5°C above pre-industrial levels, as this
would significantly reduce the risks and impact of climate change. To achieve this long-term temperature
goal, Parties aim to reach global peaking of GHG emissions as soon as possible and undertake rapid
reductions to achieve a balance between anthropogenic GHG emissions and removals in the second half
of this century. In this framework, the European Union set a binding target to cut its emissions by at least
55% below 1990 levels by 2030, including the Land Use, Land-Use Change and Forestry (LULUCF) sector.

A part of the emission reduction target is divided among the sectors subject to the Emission Trading
System (ETS), for which a 62% reduction from 2005 levels is required at European level. For the remaining,
non-ETS share, new and more ambitious national targets were defined with the approval of the Fit for 55
package (Regulation (EU) 2023/857).

As a Party to the Convention and the Paris Agreement, Italy is committed to develop, publish and regularly
update national emission inventories as well as formulate and implement programmes to reduce these
emissions. In order to establish compliance with national and international commitments, air emission
inventories are compiled and communicated annually to the competent institutions.

2 transport, buildings, agriculture, non-ETS industry and waste sectors
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Specifically, the national GHG emission inventory is communicated through compilation of the Common
Reporting Format (CRF), according to the guidelines provided by the United Nations Framework
Convention on Climate Change and the European Union’s Greenhouse Gas Monitoring Mechanism (IPCC,
1997; IPCC, 2000; IPCC, 2006; EMEP/CORINAIR, 2007; EMEP/EEA, 2019).

The inventory is updated annually in order to reflect revisions and improvements in methodology and
availability of new information. Recalculations are applied retrospectively to earlier years, which account
for any difference in previously published data. The submission also provides for detailed information on
emission figures and estimation methodologies in the annual National Inventory Report.

As follows, this report is compiled according to the guidelines on reporting as specified in the document
FCCC/CP/2013/10/Add.3, Decision 24/CP.19. From the 2023 submission, Italy, as well as all EU Member
States, has used the 100-year time-horizon global warming potential values, excluding the value for fossil
methane, listed in table 8.A.1 in the contribution of Working Group | to the Fifth Assessment Report of
the Intergovernmental Panel on Climate Change?, following the COP27 decision taken in 2022 on the
‘Revision of the UNFCCC reporting guidelines on annual inventories for Parties included in Annex | to the
Convention'.

An analysis of the 2022 Italian GHG emission inventory, and a revision of the entire time series from 1990,
communicated in the framework of the annual submission under the UNFCCC, is provided in the
document.

Emission estimates comprise the six direct greenhouse gases (carbon dioxide, methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons, sulphur hexafluoride) plus nitrogen trifluoride (NF3) which
contribute directly to climate change owing to their positive radiative forcing effect and four indirect
greenhouse gases (nitrogen oxides, carbon monoxide, non-methane volatile organic compounds, sulphur
dioxide).

The CRF files, the national inventory reports and other related documents are available at the address
http://emissioni.sina.isprambiente.it/serie-storiche-emissioni/.

Information on accounts, legal entities, Art.6 projects, holdings and transactions is publicly available at:
http://www.info-ets.isprambiente.it/index.php?p=publicinfo.

The internet address of the Italian registry is:

https://ets-reqistry.webgate.ec.europa.eu/eureqistry/IT/index.xhtml.

The official inventory submissions can also be found at the UNFCCC website:

https://unfccc.int/process-and-meetings/transparency-and-reporting/reporting-and-review-under-the-
convention/greenhouse-gas-inventories-annex-i-parties/national-inventory-submissions-2023.

The present document is the official submission, for the year 2024, to the European Commission in the
framework of the Greenhouse Gas Monitoring Mechanism.

3 IPCC, 2013. Climate Change 2013: The Physical Science Basis. Contribution of Working Group | to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change. TF Stocker, D Qin, G-K Plattner, et al. (eds.). Cambridge and New York: Cambridge University
Press. Available at http://www.ipcc.ch/report/ar5/wg1.
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1.2 Description of the institutional arrangement for inventory preparation

1.2.1 National Inventory System

The National System for the Italian Greenhouse Gas Inventory was established by the Legislative Decree
51 of March 7" 2008 and confirmed by the Legislative Decree 30 of March 13t 2013.

Article 5.1 of the Kyoto Protocol established that Annex | Parties should have in place a National System
since the end of 2006 for estimating anthropogenic greenhouse gas emissions by sources and removals
by sinks and for reporting and archiving inventory information according to the guidelines specified in
the UNFCCC Decision 20/COP.7. This decision is updated by Decision 24/CP19, which calling the system
national inventory arrangements does not change the basic requests of functionality and operability.

The 'National Registry for Carbon sinks*, instituted by a Ministerial Decree on 15t April 2008, is part of the
Italian National System. In agreement with the Ministerial decree art. 4, the Ministry for the Environment,
Land and Sea is responsible for the management of the National Registry for Carbon sinks. The Decree
also provides that ISPRA and the former State Forestry Service, now Carabinieri Forestali, are involved by
the Ministry as technical scientific support for specific activities as defined in the relevant protocol. ISPRA
is responsible for the preparation of emission and removals estimates for the LULUCF sector. Following
an update of the abovementioned Ministerial Decree, in 2013, the Institute for Services on Agricultural
and Agro-food Market (ISMEA®) has been designated for the technical coordination of the section related
to cropland and grassland of the National Registry of Carbon Sinks.

In March 2006 ltaly started operating a national registry under the European Emission Trading Scheme
(EU ETS). Eventually, in June 2012 all national registries of the EU Member States as well as the national
registries of Norway, Liechtenstein and Iceland were grouped in a single central software system managed
by the European Commission.

According to Legislative Decree N. 47 of 9 June 2020, enforcing European Directive 2018/410/EC, ISPRA
is responsible for the administration of the Italian part of the Union Registry; the Institute performs this
task under the supervision of the National Competent Authority.

Information on the units holdings and transactions during the year 2022, is reported in the SEF
submission. The SEF reports have been produced using the report tool version 3.8.3 provided by the
UNFCCC Secretariat. Although there is no obligation to submit a SEF report for the first commitment
period after the end of its true-up-period, a separate report for CP1 units was included in the submission.

ISPRA is also responsible of the national system for policies, measures and emissions and, in cooperation
with Ministry of the Environment (MASE), collects all the information and data from the competent
Ministries. Article 1 of the Decree implementing law N. 79 (9" December 2016), reports the list of
information and data that are to be sent by the competent ministries to MASE and ISPRA and also the
timing for providing such information. With the establishment of this system, there has been a
strengthening of roles and obligations for statistical data flow, some of which are useful for the inventory
scope.

The Italian National System, currently in place, is fully described in the document ‘National Greenhouse
Gas Inventory System in Italy’ (ISPRA, 2018). No changes with respect to the last year submission occurred
in the National System. A summary picture is reported herebelow.

As indicated by art. 14 bis of the Legislative Decree, the Institute for Environmental Protection and
Research (ISPRA), former Agency for Environmental Protection and Technical Services (APAT), is the single

“ Detailed description of the National Registry for Carbon sinks is included in the Annex 10 to the 2022 NIR submission.
> ISMEA is a public body, providing support to public and private sector. According to DPR 31 March 2001, n. 200, ISMEA is part of the National Statistical
System — SISTAN and of the National Agricultural Information System — SIAN.
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entity in charge of the preparation and compilation of the national greenhouse gas emission inventory.
The MASE is responsible for the endorsement of the inventory and for the communication to the
Secretariat of the Framework Convention on Climate Change. The inventory is also submitted to the
European Commission in the framework of the Greenhouse Gas Monitoring Mechanism.

The Institute prepares a document which describes the national system including all updated information
on institutional, legal and procedural arrangements for estimating emissions and removals of greenhouse
gases and for reporting and archiving inventory information. The document is updated when there is the
need to describe an annual change occurred in the system. The reports are publicly available at
http://emissioni.sina.isprambiente.it/serie-storiche-emissioni/.

A specific unit of the Institute is responsible for the compilation of the Italian Atmospheric Emission
Inventory and the Italian Greenhouse Gas Inventory in the framework of the Convention on Climate
Change and the Convention on Long Range Transboundary Air Pollution. The whole inventory is compiled
by the Institute.

ISPRA is responsible for the general administration of the inventory and all aspects related to its
preparation, reporting and quality management. Activities include the collection and processing of data
from different data sources, the selection of appropriate emissions factors and estimation methods
consistent with the IPCC Guidelines, the compilation of the inventory following the QA/QC procedures,
the assessment of uncertainty, the preparation of the National Inventory Report and the reporting
through the Common Reporting Format, the response to the review process, the updating and data
storage. Scientific and technical institutions and consultants may be engaged for ad hoc studies and
research aimed at improving both activity data and emission factors, at country level, for some specific
activities. Also, there are different institutions responsible for statistical basic information and data
publication, primary to ISPRA for carrying out estimates. These institutions are part of the National
Statistical System (Sistan), which periodically provides official statistics at national level; moreover, the
National Statistical System ensures the homogeneity of the methods used for official statistics through a
coordination plan, involving the entire public administration at central, regional and local levels.

The National Statistical System is coordinated by the Italian National Institute of Statistics (ISTAT); other
bodies, joining the National Statistical System, are the statistical offices of ministries, national agencies,
regions and autonomous provinces, provinces, municipalities, research institutes, chambers of commerce,
local governmental offices, some private agencies and private subjects who have specific characteristics
determined by law. The Italian statistical system was instituted on 6™ September 1989 by the Legislative
Decree n. 322/89, which established guiding principles and criteria for reforming public statistics. This
decree addresses to all public statistical bodies and agencies which provide official statistics both at local,
national and international level in order to assure homogeneity of the methods and comparability of the
results. To this end, a national statistical plan which defines surveys, data elaborations and project studies
for a three-year period was established to be drawn up and updated annually. The procedures to be
followed with relation to the annual fulfilment as well as the forms to be filled in for census, data
elaborations and projects, and how to deal with sensitive information were also defined.

The plan is deliberated by the Committee for addressing and coordinating statistical information
(Comstat) and forwarded to the Commission for the assurance of statistical information; the Commission
adopts the plan after endorsement of the Guarantor of the privacy of personal data. Finally, the plan is
approved by a Prime Ministerial Decree after consideration of the Interministerial Committee for
Economic Planning (CIPE). Statistical information and results deriving from the completion of the plan are
of public domain and the system is responsible for wide circulation.

Ministries, public agencies and other bodies are obliged to provide the data and information specified in
the annual statistical plan; the same obligations regard the private entities. All the data are protected by
the principles of statistical disclosure control and can be distributed and communicated only at aggregate
level even though microdata can circulate among the subjects of the Statistical System.
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Sistan activity is supervised by the Commission for Guaranteeing Statistical Information (CGIS) which is
an external and independent body. In particular, the Commission supervises: the impartiality and
completeness of statistical information, the quality of methodologies, the compliance of surveys with EU
and international directives. The Commission, established within the Presidency of the Council of
Ministers, is composed of high-profile university professors, directors of statistical or research institutes
and managers of public administrations and bodies, which do not participate at Sistan.

The main Sistan products, which are primarily necessary for the inventory compilation, are:

e National Statistical Yearbooks, Monthly Statistical Bulletins, by ISTAT (National Institute of
Statistics);

¢ Annual Report on the Energy and Environment, by ENEA (Agency for New Technologies, Energy
and the Environment);

e National Energy Balance (annual), Petrochemical Bulletin (quarterly publication), by MASE
(Ministry of Economic Development);

e Transport Statistics Yearbooks, by MIT (Ministry of Transportation);

e Annual Statistics on Electrical Energy in Italy, by TERNA (National Independent System Operator);

e Annual Report on Waste, by ISPRA;

e National Forestry Inventory, by “Carabinieri Forestali”® .

The national emission inventory is also a Sistan product.

Other information and data sources are used to carry out emission estimates, which are generally referred
to in Table 1.1 of the following section 1.4.

1.3 Brief description of the process of inventory preparation

ISPRA has established fruitful cooperation with a number of governmental and research institutions as
well as industrial associations, which helps improving the accuracy of the estimates of some leading
categories of the inventory. These activities aim at the improvement of provision and collection of basic
data and emission factors, through plant-specific data, and exchange of information on scientific studies
and new sources. Moreover, when in depth investigation is needed and a high uncertainty in the estimates
is present, ISPRA may commit specific sector studies to ad hoc research teams or consultants.

The final aim is for ISPRA to improve the implementation of country specific methodologies and use of
national emission factors and parameters.

ISPRA also coordinates with different national and regional authorities and private institutions for the
cross-checking of parameters and estimates as well as with ad hoc expert panels in order to improve the
completeness and transparency of the inventory. The main basic data needed for the preparation of the
GHG inventory are energy statistics published by the Ministry of the Environment, in the National Energy
Balance (BEN), statistics on industrial and agricultural production published by the National Institute of
Statistics (ISTAT), statistics on transportation provided by the Ministry of Transportation, and data
supplied directly by the relevant professional associations.

Emission factors and methodologies used in the estimation process are consistent with the IPCC
Guidelines and supported by national experiences and circumstances.

In addition to a new year, the entire time series from 1990 is checked and revised during the annual
compilation of the inventory to meet the requirements of transparency, consistency, comparability,
completeness and accuracy of the inventory. Measures to guarantee and improve these qualifications are

5 http://www.carabinieri.it/arma/oggi/organizzazione/organizzazione-per-la-tutela-forestale-ambientale-e-agroalimentare
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undertaken and recalculations should be considered as a contribution to the overall improvement of the
inventory.

In particular, recalculations are elaborated on account of changes in the methodologies used to carry out
emission estimates, changes due to different allocation of emissions as compared to previous submissions
and changes due to error corrections. The inventory may also be expanded by including categories not
previously estimated if sufficient information on activity data and suitable emission factors have been
identified and collected.

Information on the major recalculations is provided every year in the sectoral and general chapters of the
national inventory reports.

In Figure 1.1 the most important steps to guarantee the continuous improvement of the national GHG
emission inventory are outlined.

Figure 1.1 National Greenhouse Gas Inventory: annual inventory process

——

4. Inventory improvement 1. Planning
- Quality objectives meeting - Setting quality objectives
= Evaluation of effectiveness of the inventory = Elaboration of QA/QC plan

system .
M - Defining processes and resources

~ Assessing issues to be subject to further

. = Selecting methods and emission factors
improvements

Continuous improvement

2. Preparation

3. Inventory evaluation - Collecting activity data

- Implementing QA activities
Internal audits = Updating emission factors

Independent reviews - Estimating GHG emissions and removals

— Verification - Implementing QC checks

- Review by international review teams

= Uncertainty assessment
(UE - UNFCCC)

- Assessment of key categories

= Archiving inventory material

v - Reporting

All the reference material, estimates and calculation sheets, as well as the documentation on scientific
papers and the basic data needed for the inventory compilation, are stored and archived at the Institute.
After each reporting cycle, all database files, spreadsheets and electronic documents are archived as ‘read-
only-files’ so that the documentation and estimates could be traced back during the review process or
the new inventory compilation year.

Technical reports and emission figures are publicly available on website at the address

https://emissioni.sina.isprambiente.it/inventario-nazionale/.
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1.4 Brief general description of methodologies and data sources used

A detailed description of methodologies and data sources used in the preparation of the emission
inventory for each sector is outlined in the relevant chapters. In Table 1.1, a summary of the activity data
and sources used in the inventory compilation is reported.

Methodologies are consistent with the IPCC Guidelines and EMEP/EEA Guidebooks (IPCC, 1997; IPCC,
2000; IPCC, 2003; IPCC, 2006; EMEP/CORINAIR, 2007; EMEP/EEA, 2016; EMEP/EEA, 2019); national
emission factors are used as well as default emission factors from international guidebooks, when national
data are not available. The development of national methodologies is supported by background
documents.

In Table 1.2, a summary of the methods and emission factors used in the compilation of the Italian

inventory is reported.

Table 1.1 Main activity data and sources for the Italian Emission Inventory

SECTOR ACTIVITY DATA SOURCE

1 Energy

1A1 Energy Industries Fuel use Energy Balance - Ministry of Environment
Major national electricity producers
European Emissions Trading Scheme

1A2 Manufacturing Industries Fuel use Energy Balance - Ministry of Environment

and Construction Major National Industry Corporation

European Emissions Trading Scheme

1A3 Transport Fuel use Energy Balance - Ministry of Environment

Number of vehicles
Aircraft landing and take-off
cycles and maritime activities

Statistical Yearbooks - National Statistical System

Statistical Yearbooks - Ministry of Transportation

Statistical Yearbooks - Italian Civil Aviation Authority (ENAC)
Maritime and Airport local authorities

1 A4 Residential-public-commercial sector

Fuel use

Energy Balance - Ministry of Environment

1B Fugitive Emissions from Fuel

Amount of fuel treated,
stored, distributed

Energy Balance - Ministry of Environment
Statistical Yearbooks - Ministry of Transportation
Major National Industry Corporation

2 Industrial Processes and Product Use

Production data

National Statistical Yearbooks- National Institute of Statistics
International Statistical Yearbooks-UN

European Emissions Trading Scheme

European Pollutant Release and Transfer Register

Sectoral Industrial Associations

3 Agriculture

Agricultural surfaces
Production data
Number of animals
Fertiliser consumption

Agriculture Statistical Yearbooks - National Institute of Statistics
Sectoral Agriculture Associations

4 Land Use, Land Use Change
and Forestry

Forest area, biomass
increment and stock
Biomass burnt

Carabinieri - National and Regional Forestry Inventory
Statistical Yearbooks - National Institute of Statistics
Universities and Research Institutes

5 Waste

Amount of waste

Research , National Waste Observatory
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Table 1.2 Methods and emission factors used in the inventory preparation

SUMMARY 3 SUMMARY REPORT FOR METHODS AND EMISSION FACTORS USED

E. Electronic industry

F. Product uses as ODS
substitutes

G. Other product
manufacture and use

Unspecifi
GREENHOUSE GAS ed mix
SOURCE AND SINK Co; CH, N.O HFCs PFCs SFg of HFCs NF;
and PFCs
CATEGORIES Meth EF Meth EF Meth
T1,T2,
1. Energy T1,72,T3 CS,D.M P CR,CS,D,M T1,72,T3
A. Fuel combustion T1,T2,T3 CSM T1'1.-|_23' CR,DM T1,72,T3 'R"I\DA'
1. Energy industries T3 cs T3 CR,D T3 CRD
2. Manufacturing
industries and T2 CS T2 CR,D T2 CR,D
construction
3. Transport T1,T2 CSM T2 CR,DM T1,72,T3 RO,
T3 M
4. Other sectors T2 S T2 CR T2 | CR
5. Other T2 S T2 CR T2 | CR
B. Fugitive emissions 1,72 csb| TiT2| CRCSD T1| D
from fuels
1. Solid fuels 1,72 CR,D
2. Oil and natural gas T1,T2 csS.D CR,CS,D
C. CO; transport and
storage
2. Industrial processes DTIT2T IRCSDM,
3 PS
A. Mineral industry T2 CS,PS
B. Chemical industry D,T2,T3 CR,PS CRCSD
C. Metal industry T2 | CRCS,PS D CcS.D T2 | PS
D. Non-energy products
from fuels and solvent D,M,PS
use

H. Other

3. Agriculture

A. Enteric fermentation

B. Manure management

C. Rice cultivation

D. Agricultural soils®

E. Prescribed burning of
savannas

F. Field burning of
agricultural residues

G. Liming

H. Urea application

I. Other carbon-
containing fertilizers

J. Other

4. Land use, land-use
change and forestry

11,7213
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A. Forest land T1,T2,T3 csS.D

B. Cropland T1,T2 csS.D
C. Grassland T1,72,T3 CS.D
D. Wetlands

E. Settlements T1 D
F. Other land

;.’ol-éaur:;sted wood ™ cs
H. Other

5. Waste D,T1 CS,D

A. Solid waste disposal

B. Biological treatment

. D
of solid waste
C. Incineration and open
burning of waste

D. Waste water

treatment and discharge

E. Other

6. Other (as specified

in summary 1.A)
Use the following notation keys to specify the method applied:

. . CR M
D (IPCC default) :::'TTi:rb%:::S('Zigvzle; 1a, Tier b (CORIN (mod
. resp y AR) el)
T2 (IPCC CS (Country
RA (Reference Approach) Tier 2) Specific)
T1 (IPCC Tier 1) T3 (IPCC Tier 3) OTH (Other)

If using more than one method within one source category, list all the relevant methods. Explanations regarding country-specific methods, other methods
or any modifications to the default IPCC methods, as well as information regarding the use of different methods per source category where more than
one method is indicated, should be provided in the documentation box. Also use the documentation box to explain the use of notation OTH.

Use the following notation keys to

specify the emission factor used:

e OTH
D (IPCC default) CS (Country Specific) (Other)
M
CR (CORINAIR) PS (Plant Specific) (mod
el)

Where a mix of emission factors has been used, list all the methods in the relevant cells and give further explanations in the
documentation box. Also use the documentation box to explain the use of notation OTH.

Activity data used in emission calculations and their sources are briefly described here below.

In general, for the energy sector, basic statistics for estimating emissions are fuel consumptions provided
in the Energy Balance by the Ministry of Environment. Additional information for electricity production is
supplied by the major national electricity producers and by the major national industry corporation. On
the other hand, basic information for road transport, maritime and aviation, such as the number of
vehicles, harbour statistics and aircraft landing and take-off cycles are published by the National Institute
of Statistics and the Ministry of Transportation in the relevant statistical yearbooks. Other data are
communicated by different category associations.

A lot of information on productions, fuel consumptions, emission factors and emissions in specific energy
and industrial sub sectors is obtained from data collected by operators under the European Emissions
Trading Scheme (ETS).

The criteria of data reporting are defined by European Directive 2018/410/EC and adopted at national
level by the Legislative Decree N. 47 of 9 June 2020. In compliance with the above-mentioned legislations,
independent certifications and verifications of activity data, emission data and emission factors are
required. At national level, data verification has to be carried out by verifiers accredited by the national
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ETS Committee according to the ministerial decree DEC/RAS/115/2006. The verification of data
submissions ensures reliability, credibility, and precision/accuracy of monitoring systems for data and any
information relating emissions by plant.

Data from the Italian Emissions Trading Scheme database are incorporated into the national inventory
whenever the sectoral coverage is complete; in fact, ETS data not always entirely cover energy categories
whereas national statistics, such as the national energy balance and the energy production and
consumption statistics, provide the complete basic data needed for the Italian emission inventory.
Nevertheless, ETS data are entirely used to develop country-specific emission factors and check activity
data levels.

For the industrial sector, the annual production data are provided by national sources and international
statistical yearbooks, such as the FAO database on food balance.

Emission data collected through the National Pollutant Release and Transfer Register are also used in the
development of emission estimates or taken into account as a verification of emission estimates for some
specific categories. According to the Italian Decree of 23 November 2001, data (reporting period 2002-
2006) included in the Italian pollutant emissions register were validated by competent authorities within
30 June each year and communicated by ISPRA to the Ministry of the Environment every year and to the
European Commission every three years according to EC Decision 2000/479. Since 2008, the national
pollutant emissions register has been replaced by the national pollutant release and transfer register (the
Italian PRTR) to comply with Regulation EC n.166/2006; data are collected annually at facility level and
sent, after validation, by competent authorities to European Commission within 31 March every year for
data referring to the previous year. These data are used for the compilation of the inventory whenever
they are complete in terms of sectoral information; in fact, industries communicate figures only if they
exceed specific thresholds; furthermore, basic data such as fuel consumption are not supplied, and
production data are not always split by product but reported as an overall figure. In any case, the Italian
PRTR is a good basis for data checks and a way to facilitate contacts with industries which, in many cases,
supply, under request, additional information as necessary for carrying out sectoral emission estimates.

In addition, final emissions are checked and verified also considering figures reported by industries in
their annual environmental reports.

Both for energy and industrial processes, emissions of large industrial point sources are registered
individually; communication also takes place in the framework of the European Directive on Large
Combustion Plants, based upon detailed information such as fuel consumption. Other small plants
voluntarily communicate their emissions which are also considered individually. For solvents, the amount
of solvent use is provided by environmental publications of sectoral industries and associations.

ISPRA directly collects data from the industrial associations under the ETS and other European directives,
Large Combustion Plant and PRTR, and makes use of these data in the preparation of the national
inventory ensuring the consistency of time series.

For the other sectors, i.e. for agriculture, annual production data and number of animals are provided by
the National Institute of Statistics and other sectoral associations.

For land use, land use change and forestry, forest areas are derived from national forest inventories
provided by the Ministry of Agriculture and Carabinieri; the Carabinieri is also the provider of official
statistics related to the areas subject to fires.

For waste, the main activity data are provided by the Institute for Environmental Protection and Research
and the Waste Observatory.

Unpublished data are used only if supported by personal communication and confidentiality of data is
respected.
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As for data disclosure, the inventory team is obliged to ensure confidentiality of sensitive information by
legislation when data are communicated under specific directives or confidentiality is requested by data
providers. In the case of data collection under the ETS, E-PRTR, large combustion plants and other
directives, the database of the complete information is available only to a specific group of authorised
persons which has the legal responsibility for the respect of confidentiality issues. In other cases, each
expert is responsible for the data received, and confidentiality. In any case, all data are placed on a
password protected access environment at ISPRA and available only to authorised experts of the
inventory team.

All the material and documents used for the inventory estimation process are stored at the Institute for
Environmental Protection and Research. Activity data and emission factors as well as methodologies are
referenced to their data sources. A ‘reference’ database has also been developed and used to increase
the transparency of the inventory.

1.5 Brief description of key categories

A key category analysis of the Italian inventory is carried out according to the Approach 1 and Approach
2 described in the 2006 IPCC Guidelines (IPCC, 2006).

Following the IPCC guidelines, a key category is defined as an emission category that has a significant
influence on a country’s GHG inventory in terms of the absolute level and trend in emissions and removals,
or both. Key categories are those which, when summed together in descending order of magnitude, add
up to over 95% of the total emissions or 90% of total uncertainty.

National emissions have been disaggregated into the categories proposed in the IPCC guidelines and
reflecting specific national circumstances. Both level and trend analysis have been applied to the last
submitted inventory; a key category analysis has also been carried out for the base year emission levels.

For the base year, 27 sources were individuated implementing Approach 1, whereas 30 sources were
carried out by Approach 2. Including the LULUCF in the analysis, 35 categories were selected by Approach
1 and 38 by Approach 2. The description of these categories is shown in Table 1.3 and Table1.4.
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Table 1.3 Key categories (excluding LULUCF) by the IPCC Approach 1 and Approach 2. Base year

Key categories (excluding the LULUCF sector)

1.A1
1.A1
1.A1
1A2
1A2
1A2
1A3b
1A3b
1A4

1.A4
1.A4
1.A4
1.A4
1.B.2.a
1.B.2.b
1.B.2.c
1.B.2.d
2.A1
2.A2
2.A4
2.B.1
2.B.2
2.B3
2.B.9
2.C1

2.F1

2.F3
3.A1
3A2
3A2
3.C
3.D.a
3Db
5.A
5.B
5.D
5.D

Energy industries - CO2 gaseous fuels

Energy industries - COz liquid fuels

Energy industries - CO:z solid fuels

Manufacturing industries and construction - CO. gaseous fuels
Manufacturing industries and construction - CO; liquid fuels
Manufacturing industries and construction - CO: solid fuels
Transport - CHs Road transportation

Transport - COz Road transportation

Other sectors - CHs commerecial, residential, agriculture biomass
Other sectors - CO2 commercial, residential, agriculture gaseous
fuels

Other sectors - CO. commercial, residential, agriculture liquid fuels
Other sectors - N2O commercial, residential, agriculture liquid fuels
Other sectors - N2O commercial, residential, agriculture biomass
Fugitive - COz Oil and natural gas - Oil

Fugitive - CH4 Oil and natural gas - Natural gas

Fugitive - COz Oil and natural gas - venting and flaring

Fugitive - COz Oil and natural gas - Other - flaring in refineries
Mineral industry- CO2 Cement production

Mineral industry- CO2 Lime production

Mineral industry- CO2 Other processes uses of carbonates
Chemical industry- CO2 Ammonia production

Chemical industry- N2O Nitric acid production

Chemical industry- N2O Adipic acid production

Chemical industry- PFCs Fluorochemical production

Metal industry- CO2 Iron and steel production

Product uses as substitutes for ozone depleting substances - HFCs
Refrigeration and Air conditioning

Product uses as substitutes for ozone depleting substances - HFCs
Fire protection

Enteric Fermentation- CHa

Manure Management - CH4

Manure Management - N.O

Rice Cultivation - CHa

Direct N2O Emissions from Managed soils
Indirect N2O Emissions from Managed soils
Solid waste disposal - CH4

Biological treatment of Solid Waste — N2O
Wastewater treatment and discharge - CHa4
Wastewater treatment and discharge - N.O
Indirect CO2 emissions - CO2

r - - - —

L2

L2

L2
L2
L1

L2
L2

L1
L1
L1
L1
L1
L2
L1

L2

L2

L2

L2
L2

L1 = level key category by Approach 1
T1 = trend key category by Approach 1
L2 = level key category by Approach 2
T2 = trend key category by Approach 2

L = level key category by Approach 1 and

Approach 2

T = trend key category by Approach 1 and

Approach 2

Table 1.4 Key categories (including LULUCF) by the IPCC Approach 1 and Approach 2. Base year

Key categories (excluding the LULUCF sector)

1.A1
1A
1.A1
1A2

Energy industries - CO2 gaseous fuels
Energy industries - CO2 liquid fuels
Energy industries - CO2 solid fuels

Manufacturing industries and construction - CO2 gaseous fuels
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L

L1 = level key category by Approach 1

T1 = trend key category by Approach 1

L2 = level key category by Approach 2

T2 = trend key category by Approach 2

L = level key category by Approach 1 and
Approach 2

T = trend key category by Approach 1 and
Approach 2




Key categories (excluding the LULUCF sector)

1.A2 Manufacturing industries and construction - CO2 liquid fuels L
1.A2 Manufacturing industries and construction - CO2 solid fuels L
1.A2 Manufacturing industries and construction - N20 liquid fuels L2
1.A3b Transport - CH4 Road transportation L2
1.A3.b  Transport - CO2 Road transportation L
1.A3.c Transport - CO2 Civil Aviation L1
1.A3d Transport - CO2 Waterborne navigation L1
1.A4 Other sectors - CH4 commerecial, residential, agriculture biomass L2
Other sectors - CO2 commercial, residential, agriculture gaseous
1.A4 fuels L
1.A4 Other sectors - CO2 commercial, residential, agriculture liquid fuels L
1.A4 Other sectors - N20 commercial, residential, agriculture liquid fuels L2
1.B.2.a Fugitive - CO2 Qil and natural gas - Oil L1
1.B2b Fugitive - CH4 Oil and natural gas - Natural gas L
1.B.2.c Fugitive - CO2 Oil and natural gas - venting and flaring L2
Fugitive - CO2 Oil and natural gas — flaring in refineries L2
2.A1 Mineral industry- CO2 Cement production L
2.A2 Mineral industry- CO2 Lime production L1
2.A4 Mineral industry- CO2 Other processes uses of carbonates L1
2.B.1 Chemical industry- CO2 Ammonia production L1
2.B.2 Chemical industry- N20O Nitric acid production L1
2.B3 Chemical industry- N20 Adipic acid production L
2.B9 Chemical industry- PFCs Fluorochemical production L2
2.C.1 Metal industry- CO2 Iron and steel production L1
2.C3 Metal industry- PFCs  Aluminium production L
3A1 Enteric Fermentation- CH4 L
3.A2 Manure Management - CH4 L
3A2 Manure Management - N20 L
3.C Rice cultivations - CH4 L1
3Da Direct N20 Emissions from Managed soils L
3D.b Indirect N20 Emissions from Managed soils L
4.A1 Forest Land remaining Forest Land -DOM (deadwood+litter) CO2 L2
4.A1 Forest Land remaining Forest Land -Living biomass- CO2 L
4.A2 Land Converted to Forest Land - CO2 L
4.B.1 Cropland remaining cropland — Living biomass -CO2 L1
4.B.1 Cropland remaining cropland — Organic soils -CO2 L2
4B.2 Land Converted to Cropland — Soils -CO2 L2
Land converted to Forest Land - Living biomass — CO2 L

Land converted to Grassland — mineral soils — CO2

4.CA1 Grassland Remaining Grassland — Living biomass- CO2 L
4.E2 Land Converted to Settlements - CO2 L
4.E2 Land Converted to Settlements - N20O L2
5A Solid waste disposal - CH4 L
5D Wastewater treatment and discharge - CH4 L
5D Wastewater treatment and discharge - N20 L2
Indirect CO2 emissions L
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Applying the analysis to the 2022 inventory, without the LULUCF sector, 47 key categories were totally

individuated, both at level and trend. Results are reported in Table 1.5.

Table 1.5 Key categories (excluding LULUCF) by the IPCC Approach 1 and Approach 2. Year 2022

Key categories (excluding the LULUCF sector)

1.A1
1.A1
1.A1
1.A2
1.A2
1.A2
1.A2
1.A3a
1.A3b
1.A3b
1.A3b
1.A3.d
1.A3e
1.A4
1.A4
1.A4
1.A4
1.A4
1.A4
1.A4
1.B.2.b
1.B.2.c
1.8.2.d
1.B.2.d
2.A1
2.A2
2.A4
2.B.1
2.B.2
2.B3
2.B9
2.B9
2.C1
2.C3

2.F.1

2.F.2

2.F3

3A1

3A2
3A2
3.D.a
3Db
5.A

Energy industries - CO2 gaseous fuels

Energy industries - CO2 liquid fuels

Energy industries - CO2 solid fuels

Manufacturing industries and construction - CO2 gaseous fuels
Manufacturing industries and construction - CO2 liquid fuels
Manufacturing industries and construction - CO2 solid fuels
Manufacturing industries and construction — CH4 biomass
Transport — CO2 Civil aviation

Transport - CH4 Road transportation

Transport — N20 Road transportation

Transport - CO2 Road transportation

Transport - CO2 Waterborne navigation

Transport - CO2 Other transportation - pipelines

Other sectors - CH4 commercial, residential, agriculture biomass
Other sectors - CO2 commercial, residential, agriculture gaseous fuels
Other sectors - CO2 commercial, residential, agriculture liquid fuels
Other sectors - CO2 commercial, residential, agriculture other fossil fuels
Other sectors - CO2 commercial, residential, agriculture solid fuels
Other sectors - N20O commercial, residential, agriculture biomass
Other sectors - N2O commercial, residential, agriculture liquid fuels
Fugitive - CH4 Oil and natural gas - Natural gas

Fugitive — CO2 Oil and natural gas - Other — venting and flaring
Fugitive - CH4 Oil and natural gas - Other - flaring in refineries
Fugitive - CO2 Oil and natural gas - Other - flaring in refineries
Mineral industry- CO2 Cement production

Mineral industry- CO2 Lime production

Mineral industry- CO2 Other processes uses of carbonates
Chemical industry- CO2 Ammonia production

Chemical industry- N20O Nitric acid production

Chemical industry- N20O Adipic acid production

Chemical industry- HFCs Fluorochemical production

Chemical industry- PFCs Fluorochemical production

Metal industry- CO2 Iron and steel production

Metal industry- PFCs  Aluminium production

Product uses as substitutes for ozone depleting substances - HFCs Refrigeration

and Air conditioning

Product uses as substitutes for ozone depleting substances - HFCs Foam blowing

agents
Product uses as substitutes for ozone depleting substances - HFCs Fire
protection

Enteric Fermentation- CH4
Manure Management - CH4
Manure Management - N20
Direct N20 Emissions from Managed soils
Indirect N20 Emissions from Managed soils
Solid waste disposal - CH4
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LT
LT
LT
LT
LT
L1, T
T2
L1, T1
T2
T2
LT
L1, T1
T
LT
LT
LT
L1, T
T
L2, T
L2
LT
T2
L2, T2
T2
LT
L1

T

T2
T2
T1

LT

T2

LT
LT

LT

L1 = level key category, Approach 1

T1 = trend key category, Approach 1
L2 = level key category, Approach 2

T2 = trend key category, Approach 2
L = level key category, Approach 1
and Approach 2

T = trend key category, Approach 1
and Approach 2




Key categories (excluding the LULUCF sector)

5.B
5D
5D

Biological treatment of Solid waste - N20O
Wastewater treatment and discharge - CH4
Wastewater treatment and discharge - N20O
Indirect CO2 emissions

L2, T2
L T2

L2, T2
L2, T2

If considering emissions and removals from the LULUCF sector, 57 key categories were individuated as
reported in Table 1.6.

Table 1.6 Key categories (including LULUCF) by the IPCC Approach 1 and Approach 2. Year 2022

Key categories (including the LULUCF sector)

1.A1
1.A1
1.A1
1.A2
1.A2
1.A2
1.A2
1.A3a
1.A3b
1.A3b
1.A3b
1.A3d
1.A3e
1.A4
1.A4
1.A4
1.A4
1.A4
1.A4
1.B.2.b
1.B.2.b
1.B.2.c
1.B.2d
1.B.2d
2.A1
2.A2
2.A4
2.B.2
2.B.2
2.B3
2.B.9
2.B.9
2.C1
2.C3

Energy industries - CO2 gaseous fuels

Energy industries - CO2 liquid fuels

Energy industries - CO2 solid fuels

Manufacturing industries and construction - CO2 gaseous fuels
Manufacturing industries and construction - CO2 liquid fuels
Manufacturing industries and construction - CO2 solid fuels
Manufacturing industries and construction — CH4 biomass
Transport — CO2 Civil aviation

Transport - CO2 Road transportation

Transport — CH4 Road transportation

Transport — N20 Road transportation

Transport - CO2 Waterborne navigation

Transport - CO2 Other transportation - pipelines

Other sectors - CH4 commercial, residential, agriculture biomass
Other sectors - CO2 commercial, residential, agriculture gaseous fuels
Other sectors - CO2 commercial, residential, agriculture liquid fuels
Other sectors - CO2 commercial, residential, agriculture other fossil fuels
Other sectors - CO2 commercial, residential, agriculture solid fuels
Other sectors - N20O commercial, residential, agriculture biomass
Fugitive - CH4 Oil and natural gas - Natural gas

Fugitive — CO2 Oil and natural gas - Oil

Fugitive — CO2 QOil and natural gas - Other — venting and flaring
Fugitive - CH4 Oil and natural gas - Other - flaring in refineries
Fugitive — CO2 QOil and natural gas - Other - flaring in refineries
Mineral industry- CO2 Cement production

Mineral industry- CO2 Lime production

Mineral industry- CO2 Other processes uses of carbonates
Chemical industry- CO2 Ammonia production

Chemical industry- N20O Nitric acid production

Chemical industry- N20O Adipic acid production

Chemical industry- HFCs Fluorochemical production

Chemical industry- PFCs Fluorochemical production

Metal industry- CO2 Iron and steel production

Metal industry- PFCs  Aluminium production

Product uses as substitutes for ozone depleting substances - HFCs Refrigeration

and Air conditioning
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LT
LT
LT
LT
LT
L1, T

L1, T1

L1, T

L2, T

L1 = level key category, Approach 1

T1 = trend key category, Approach 1

L2 = level key category, Approach 2

T2 = trend key category, Approach 2

L = level key category, Approach 1 and
Approach 2

T = trend key category, Approach 1 and
Approach 2




Key categories (including the LULUCF sector)

Product uses as substitutes for ozone depleting substances - HFCs Foam

2.F.2 blowing agents T2
Product uses as substitutes for ozone depleting substances - HFCs Fire
2.F3 protection LT
3.A1 Enteric Fermentation- CH4 LT
3.A2 Manure Management - CH4 LT
3.A2 Manure Management - N20 L
3.C4 Direct N20O Emissions from Managed soils L T2
3.C5 Indirect N2O Emissions from Managed soils L
3.C7 Rice cultivations - CH4 L1
4A1 Forest Land remaining Forest Land — DOM (deadwood+litter) - CO2 T1
4.A1 Forest Land remaining Forest Land — Living biomass - CO2 LT
4.A2 Land Converted to Forest Land — soils - CO2 L2, T1
4.A2 Land Converted to Forest Land — living biomass - CO2 L
4.B.1 Cropland Remaining Cropland - Living biomass - CO2 L1, T
4.B.1 Cropland Remaining Cropland — Mineral soils - CO2 L1, T1
4.C1 Grassland Remaining Grassland — Living biomass - CO2 LT
4.C2 Land Converted to Grassland — mineral soils CO2 L1, T1
4.E2 Land Converted to Settlements - CO2 L T2
5.A Solid waste disposal - CH4 LT
5.B Biological treatment of Solid waste - N20 L2, T2
5D Wastewater treatment and discharge - CH4 L
5.D Wastewater treatment and discharge - N20 L2, T2
Indirect CO2 emissions L2, T2

The analysis of key categories is used to prioritize improvements that should be taken into account for
the next inventory submissions. First of all, it is important that emissions of key categories, being the most
significant in terms of absolute weight and/or combined uncertainty, are estimated with a high level of
accuracy. For the ltalian inventory, higher tiers are mostly used for calculating emissions from these
categories as requested by the IPCC Guidelines and the use of country specific emission factors is
extensive. As reported in Table A9.1, in the Annex, there are only a few key categories which estimates do
not meet these quality objectives, in terms of the methodology and the application of default emission
factors.

Among these categories, prioritization is made on account of the actual absolute weight, the expected
future relevance, the level of uncertainty and a cost-effectiveness analysis. Therefore, improvements are
planned for the LULUCF sector as well as for maritime navigation category, which emissions are estimated
with a Tier1 and with Tier 2 for few years and has been selected as a priority after verification of the
availability of annual detailed activity data, the evaluation of the resources and cost of the database to be
implemented.

In addition to this evaluation, also categories estimated with higher tiers but affected by a high level of
uncertainty are considered in the prioritization plan. For instance, activities were planned and are on going
for HFC, PFC substitutes for ODS to improve the accuracy of the Italian inventory and reduce the overall
uncertainty.
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1.6 Information on the QA/QC plan including verification and treatment of
confidentiality issues where relevant

ISPRA has elaborated an inventory QA/QC plan which describes specific QC procedures to be
implemented during the inventory development process, facilitates the overall QA procedures to be
conducted, to the extent possible, on the entire inventory and establishes quality objectives.

Particularly, an inventory QA/QC procedures manual (ISPRA, 2013) has been drawn up which describes
QA/QC procedures and verification activities to be followed during the inventory compilation and helps
in the inventory improvement. Furthermore, specific QA/QC procedures and different verification
activities implemented thoroughly the current inventory compilation, as part of the estimation process,
are figured out in the annual QA/QC plan (ISPRA, 2024 [a]). These documents are publicly available at
ISPRA website https://emissioni.sina.isprambiente.it/inventario-nazionale/.

Quality control checks and quality assurance procedures together with some verification activities are
applied both to the national inventory as a whole and at sectoral level. Future planned improvements are
prepared for each sector by the relevant inventory compiler; each expert identifies areas for sectoral
improvement based on his own knowledge and in response to the UNFCCC inventory reviews and taking
into account the result of the key category assessment.

The quality of the inventory has improved over the years and further investigations are planned for all
those sectors relevant in terms of contribution to total CO2 equivalent emissions and with a high
uncertainty.

In addition to routine general checks, source specific quality control procedures are applied on a case-
by-case basis focusing on key categories and on categories where significant methodological and data
revision have taken place or on new sources. Checklists are compiled annually by the inventory experts
and collected by the QA/QC coordinator. These lists are also registered in the ‘reference’ database.
General QC procedures also include data and documentation gathering. Specifically, the inventory analyst
for a source category maintains a complete and separate project archive for that source category; the
archive includes all the materials needed to develop the inventory for that year and is kept in a transparent
manner.

All the information used for the inventory compilation is traceable back to its source. The inventory is
composed by spreadsheets to calculate emission estimates; activity data and emission factors as well as
methodologies are referenced to their data sources. Particular attention is paid to the archiving and
storing of all inventory data, supporting information, inventory records as well as all the reference
documents. To this end, a major improvement which increases the transparency of the inventory has been
the development of a ‘reference’ database. After each reporting cycle, all database files, spreadsheets and
official submissions are archived as ‘read-only’ mode in a master computer.

Quality assurance procedures regard some verification activities of the inventory as a whole and at
sectoral level. Feedbacks for the Italian inventory derive from communication of data to different
institutions and/or at local level. For instance, the communication of the inventory to the European
Community results in a pre-check of the GHG values before the submission to the UNFCCC and relevant
inconsistencies may be highlighted.

Every year, emission figures are also subjected to a process of re-examination once the inventory, the
inventory related publications and the national inventory reports are posted on website, specifically
www.isprambiente.gov.it, and from the communication of data to different institutions and/or at local
level. In some cases, sectoral major recalculations are presented and shared with the relevant stakeholders
prior to the official submission.

For the energy and industrial sectors, different meetings have been held in the last years jointly with the
industrial associations, the Ministries of the Environment and ISPRA in the framework of the European
Emissions Trading Scheme (EU-ETS), for assessing carbon leakage in EU energy intensive industries and
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the definition of GHG emission benchmarks; also in this context, estimations of the emission inventory
for different sectors have been presented.

ISPRA collects data from the industrial associations and industrial facilities under the EU- ETS and other
European legislation such as Large Combustion Plant Directive and E-PRTR Regulation. The inventory
team manages all these data and makes use of them in the preparation of the national inventory ensuring
the consistency of time series by the comparison of the information collected under the directives with
other sources available before the Regulations (2000 and 2002, reporting years for data collected under
ETS and INES/PRTR facilities, respectively). Emissions and activity data submitted under the ETS are
mandatorily subject to verification procedures, as requested and specified by the European Directive
2003/87/EC (art. 15 and Annex V). Also, the quality of the Italian PRTR data is guaranteed by art.9 of the
Regulation 2006/166/EC and by art.3(3) of the Presidential Decree n.157/2011.

ISPRA manages all this information in an informative system to help in highlighting the main discrepancies
among data and improving the time series consistency. The informative system is based on identification
codes to trace back individual point sources in different databases.

Other specific activities relating to improvements of the inventory and QA/QC practices in the last year
regarded the progress on the building of a unique database where information collected in the framework
of different European legislation, Large Combustion Plant, INES/PRTR and Emissions Trading, are
gathered thus highlighting the main discrepancies in information and detecting potential errors. The
actual figures are considered in an overall approach and used in the compilation of the inventory. In this
regard main progress is the update of the administrative information to identify the facilities under the
separate databases. A spreadsheet including the list of facilities from Large Combustion Plant, PRTR, ETS
is updated every year: a comprehensive list of the facilities reporting to the three systems with the
identification codes in use in the source datasets is used to check for un-matching facilities so as to detect
possible mistakes in the administrative information or facilities which did not report to one or more
registers. Moreover, the so called "EU Business Registry” has been launched under the Industrial Emission
Directive at European Union level; this new registry will include the administrative data for all the facilities
in the scope of the Industrial Emission Directive as far as permitting procedures, site visit and site
inspections, thematic data reporting are concerned. Thematic data (emissions, releases, waste quantities,
activity data; number of site visits, infringements etc.) will be also reported in compliance with the
reporting decisions that will be adopted by the EU Commission.

ISPRA is also responsible for the provincial inventory at local scale; at now the provincial inventories at
local scale for the years 1990, 1995, 2015 and 2019 are available. In fact, every 5 years, and now every 4
years, in the framework of the Protocol on Long-term Financing of the Cooperative Programme for
Monitoring and Evaluation of the Long-range Transmission of Air Pollutants in Europe (EMEP) under the
Convention on Long-range Transboundary Air Pollution (CLTRAP), Parties have to report their national air
emissions disaggregated on a 0.1°*0.1° grid. Specifically, ISPRA has applied a top-down approach to
estimate emissions at provincial areas based on proxy variables. The results were checked out by regional
and local environmental agencies and authorities; data are available at ISPRA web address
https://emissioni.sina.isprambiente.it/inventario-nazionale/.  Reports ~ which  describe  detailed
methodologies to carry out estimates are available (Liburdi et al., 2004; ISPRA, 2009; ISPRA, 2022).
Comparisons between top-down and local inventories have been carried out during the last year and will
continue in the next years; results are shared among the ‘local inventories’ expert group leading to an
improvement in methodologies for both the inventories. ISPRA has also collaborated with local authorities
to assess the participation of the Italian municipalities to the Covenant of Mayors
(http://www.isprambiente.gov.it/it/pubblicazioni/rapporti/stato-di-attuazione-del-patto-dei-sindaci-in-
italia).

A specific procedure undertaken for improving the inventory regards the establishment of national expert
panels (in particular, in road transport, LULUCF and energy sectors) which involve, on a voluntary basis,
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different institutions, local agencies and industrial associations cooperating for improving activity data
and emission factors accuracy.

The quality of the inventory has also improved by the organization and participation in sector specific
workshops. Follow-up processes are also set up in the framework of the WGI and WG5 under the EC
Monitoring Mechanism, which addresses to the improvement of different inventory sectors.

Especially in the last years, there has been an intensification of activities related to emission scenarios,
and the importance of the emission inventory as a solid starting point is primary. The inventory is shared
with the Ministry of the Environment, and all the relevant Ministries and local authorities.

In this context, from 2011, a report concerning the state of implementation of commitments to reduce
greenhouse gases emissions, and describing emission trend and projections, is prepared by the MASE in
consultation with other relevant Ministries. The report is annexed to the economy and financial document
(DEF) to be annually approved by the Government.

Expert peer reviews of the national inventory occur annually within the UNFCCC process, whose results
and suggestions can provide valuable feedback on areas where the inventory should be improved. The
last review occurred in 2022. The final report will be available at the relevant UNFCCC web site address
https://unfccc.int/process-and-meetings/transparency-and-reporting/reporting-and-review-under-the-
convention/greenhouse-gas-inventories-annex-i-parties/inventory-review-reports-2022 and details on
the review processes and implementation of the comments and potential recommendations are
described in Annex 11 and in relevant sections.

At European level, reviews of the European inventory are undertaken by experts from different Member
States for critical sectoral categories in the context of the European GHG Monitoring Mechanism.
Moreover, in the context of the European Effort Sharing Decision (EC, 2009), in 2021, a detailed review of
the Italian inventory was conducted.

An official independent review of the entire Italian greenhouse gas inventory was undertaken by the
Aether consultants in 2013. Main findings and recommendations regard mostly the transparency in the
NIR, the improvement of QA/QC documentation.

The preparation of environmental reports where data are needed at different aggregation levels or refer
to different contexts, such as environmental and economic accountings, is also a check for emission
trends. At national level, for instance, emission time series are reported in the Environmental Data
Yearbooks published by ISPRA. Emission data are also published by the Ministry of the Environment in
the Reports on the State of the Environment and the National Communications as well as in the
Demonstrable Progress Report. Moreover, figures are communicated to the National Institute of Statistics
to be published in the relevant Environmental Statistics Yearbooks as well as used in the framework of
the EUROSTAT NAMEA Project.

At European level, ISPRA also reports on indicators meeting the requirements of Article 13 of EU
Regulation 1999/2018. Member States shall submit figures on specified indicators. These indicators are
reported in the document ‘Carbon Dioxide Intensity Indicators’ (ISPRA, 2024 [b]).

Comparisons between emission estimates from industrial sectors and those published by the industry
itself in their Environmental reports are carried out annually to assess the quality and the uncertainty of
the estimates.

Additional consistency checks of data are carried out in the context of the European Regulation No
1999/2018. EU Member States shall report in textual and tabular format on data inconsistencies.

For example, according to Art. 15 of the EU Regulation, data on air pollutants estimated under the UNECE
Convention on Long-range Transboundary Air Pollution and those under the UNFCCC Convention should
not exceed the difference of more than +/-5 % between the total emissions for a specific pollutant
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otherwise text and a tabular format should be compiled by the Member State. As shown in chapter 2,
para 2.4, these differences for ltaly are far under the threshold.

Other relevant articles of the EU Regulation for data consistency are Article 14, on emissions reported
under the European ETS, and Article 17(2) related to consistency with energy statistics.

Specifically, Article 14 regards the consistency of reported GHG emissions under UNFCCC with data from
the EU emissions trading system in tabular and textual form by category; the detailed table is included in
Annex 12 of the NIR.

Article 17 of the EU Implementing Regulation obliges Member States to report textual information on the
comparison between the reference approach calculated on the basis of the data included in the GHG
inventory and the reference approach calculated on the basis of the data reported pursuant to Article 4
of Regulation (EC) No 1099/2008 of the European Parliament and of the Council (1) and Annex B to that
Regulation (Eurostat energy data). If these differences are higher than +/- 2 %, in the total national
apparent fossil fuel consumption at aggregate level for all fossil fuel categories, a tabular format shall
also be compiled. For Italy these differences are below the determined threshold; also, these data are
reported in Annex 12 for the year 2022.

A summary of all the main QA/QC activities over the past years which ensure the continuous improvement
of the inventory is presented in the document ‘Quality Assurance/Quality Control plan for the Italian
Emission Inventory. Year 2024 (ISPRA, 2024 [a]).

A proper archiving and reporting of the documentation related to the inventory compilation process is
also part of the national QA/QC programme.

All the material and documents used for the inventory preparation are stored at ISPRA. Information
relating to the planning, preparation, and management of inventory activities are documented and
archived. The archive is organised so that any skilled analyst could obtain relevant data sources and
spreadsheets, reproduce the inventory, and review all decisions about assumptions and methodologies
undertaken. A master documentation catalogue is generated for each inventory year and it is possible to
track changes in data and methodologies over time. Specifically, the documentation includes:

e electronic copies of each of the draft and final inventory report, electronic copies of the draft and
final CRF tables;
e electronic copies of all the final, linked source category spreadsheets for the inventory estimates
(including all spreadsheets that feed the emission spreadsheets);
e results of the reviews and, in general, all documentation related to the corresponding inventory
year submission.
After each reporting cycle, all database files, spreadsheets and electronic documents are archived as ‘read-
only’ mode.

A ‘reference’ database is also compiled every year to increase the transparency of the inventory. This
database consists of a number of records that references all documentation used during the inventory
compilation, for each sector and submission year, the link to the electronically available documents and
the place where they are stored as well as internal documentation on QA/QC procedures.

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

The 2006 IPCC Guidelines (IPCC, 2006) define two approaches to estimating uncertainties in national
greenhouse gas inventories: Approach 1, based on the error propagation equations, and Approach 2,
corresponding to the application of Monte Carlo analysis.
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For the Italian inventory, quantitative estimates of the uncertainties are calculated using Approach 1 which
application is described in Annex 1, with or without emissions and removals from the LULUCF sector.
Emission categories are disaggregated into a detailed level and uncertainties are therefore estimated for
these categories.

For the 2022 total emission figures without LULUCF, an uncertainty of 2.4% in the combined global
warming potential (GWP) total emissions is estimated, whereas for the trend between the base year and
2022 the analysis assesses an uncertainty by 1.7%. Including the LULUCF sector into national figures, the
uncertainty, according to Approach 1, is equal to 3.6% for the year 2022, whereas the uncertainty for the
trend is estimated to be 2.5%. The small variation in the uncertainty levels, as compared the previous
submission, is mainly due to the recalculation process and consequent different weights of the categories
and relevant uncertainties. The assessment of uncertainty has also been applied to the base year emission
levels. The results show an uncertainty of 2.1% in the combined GWP total emissions, excluding emissions
and removals from LULUCF, whereas it increases to 2.8% including the LULUCF sector.

Approach 2, Montecarlo analysis’, was implemented in previous submissions to estimate uncertainty of
some of the key categories of the Italian inventory. Most of the results prove that both approaches
(Approach 1 and 2) produce comparable results and that uncertainty values derived by Approach 2 are
lower than those derived from the application of Approach 1. For details, please consult previous NIRs
(e.g NIR 2022).

QC procedures are also undertaken on the calculations of uncertainties to confirm the correctness of the
estimates and that there is sufficient documentation to duplicate the analysis. The assumptions which
uncertainty estimations are based on are documented for each category. Figures used to draw up
uncertainty analysis are checked both with the relevant analyst experts and literature references and are
consistent with the IPCC Guidelines (IPCC, 2000; IPCC, 2003; IPCC, 2006). More in details, facility level data
are used to check and verify information from the industrial sector; these data also include information
from the European Emissions Trading Scheme, the Italian PRTR register which is also collected and
elaborated by the inventory team. Most of the times there is correspondence among activity data from
different databases so that the level of uncertainty could be assumed lower than the one fixed at 3%; the
same occurs for emission factors coming from measurements at plant level, and even in this case the
uncertainty may be assumed lower than the predetermined level. Since the overall uncertainty of the
Italian inventory is relatively low due to the prevalence of the energy sector sources, whose estimates
derive from accurate parameters, out of the total, it has been decided to use conservative figures; this
occurs especially for energy and industrial sectors. Details can be found at category level in the relevant
sections.

The results of the uncertainty analysis, generally associated with a key category assessment by Approach
2, are used to prioritize improvements for the next inventory submissions. Emissions of key categories are
usually estimated with a high level of accuracy in terms of the methodology used and characterised by a
low uncertainty; some exceptions may occur and categories estimated with higher tiers may be affected
by a high level of uncertainty. For instance, in the agriculture sector, direct N2O emissions from agricultural
soils and indirect N2O from nitrogen used in agriculture are affected by a high level of uncertainty
especially in the emission factors notwithstanding the advanced tiers used. For the categories with a high
uncertainty, further improvements are planned whenever sectoral studies can be carried out.

" The description of the key categories to which the analysis was applied and the reference years are reported in 2022 NIR submission
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1.8 General assessment of the completeness

The inventory covers all major sources and sinks, as well as direct and indirect gases, included in the IPCC
guidelines.

Details are reported in Table 1.7 and Table 1.8. Sectoral and background tables of CRF sheets are complete
as far as details of basic information are available. For instance, multilateral operations emissions are not
estimated because no activity data are available.

Allocation of emissions is not consistent with the IPCC Guidelines only where there is no data available to
split the information. For instance, for fugitive emissions, N2O fugitive emissions from oil refining and
storage activities are reported under category 1.B.2.d other, flaring in refineries. Further investigation will

be carried out closely with industry about these figures.

Table 1.7 Source and sinks not estimated in the 2022 inventory

Sources and sinks not estimated (NE)("
GHG Sector® Source/sink category @ Explanation
CHs emissions from charcoal production
are not accounted for because of a lack
CHa Energy 1.A.1c Manufacture of solid fuel (biomass) of methodology in the 2006 IPCC
Guidelines applicable to the type of
furnace technology in use
1.B Fugitive Emissions from Fuels/ 1.B.2 Oil and Natural Gas
N20 Energy and Other Emissions from Energy Production/ 1.B.2.d Other | N2O emissions are negligible
/Geotherm
CO2, CHg4, . . Information and statistical data are not
N>O Energy 1.D.2 Multilateral Operations available
CHs emissions from managed soils have
. . . not been estimated because no
CH4 Agriculture 3.D Agricultural Soils methodology is available in the IPCC
Guidelines.
. . Emissions are considered insignificant,
EOCZ)' CHe | LuLucr :‘E EEII:ZEEEE/ 4(V) Biomass Burning below 0.05% of the national total GHG
2 : emissions, and minor than 500 kt CO:z eq.

Table 1.8 Source and sinks reported elsewhere in the 2022 inventory

Allocation as per

Allocation used

GHG Source/sink category IPCC Guidelines by the Party Explanation
National energy balances include only the
input and output quantities from the
petrochemical plants; so in the
1.AD Liquid petrochemical transformation process the
1.AD Feedstocks, reductants and fuel/Gasoline/LPG/ L output quantity could be greater than the
. 8 1.AD Liquid . L . .
CO2 other non-energy use of Other QOil/Refinery fuel/Naphta input quantity, in particular for light
fuels/Liquid Fuels/Gasoline feedstock/Residual products as LPG, gasoline and refinery gas,
ol due to chemical reactions. Therefore, it is

possible to have negative values for some
products (mainly gasoline, refinery gas, fuel
oil). For this matter, for the reporting on
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Allocation as per

Allocation used

GHG Source/sink category IPCC Guidelines by the Party Explanation
CRF tables, these fuels have been added to
naphtha.
1.B Fugitive Emissions from Fuels/
1'B'.2 QII and Natural Gas and cher 1.B.2.a4 1.B‘.2.d'flar|ng "™ | No information is available to split the
N20 Emissions from Energy Production/ Refining/storage refineries emissions
1.B.2.a Oil/ 1.8.2.2.4 Refining / g/storag
Storage
CO2 emissions from the sole zinc and lead
2.C Metal Industry/ 2.C.5 Lead 2.C.5. Lead 2.C.6 Zinc integrated plant in Italy have been
CO2 . . . estimated. The available data do not allow
Production Production production s .
to distinguish between zinc and lead
emissions.
HFC- . .
125, 2.F Product Uses as Substitutes for ;F;aFi{refrlgeratmn ;eFfr1| eration and
HFC- ODS/2.F.1 Refrigeration and air - . 9 . Emissions from Transport Refrigeration are
L conditioning/ air conditioning/ | . . i . .
1343, conditioning/ Transport . included in Commercial Refrigeration
. . Transport Commercial
HFC- Refrigeration . . . .
Refrigeration Refrigeration
143a
4.A Forest Land/4.A.1 Forest Land . 4.A.1, Carbon o e:'rr.nssmns due to W|Idf|res " fqrest land
.. 4.A.1 4(V) Biomass . remaining forest land are included in table
CO2 Remaining Forest Land/4(V) . e stock change in N
. - - Burning/Wildfires L . 4.A.1, Carbon stock change in living
Biomass Burning/Wildfires living biomass .
biomass, Losses
4.A Forest Land/4.A2 Land 4 4.A2, Carbon cO: gmlssmns due to Wlldflres in fqrest land
4.A.2 4(V) Biomass . remaining forest land are included in table
CO Converted to Forest Land/4(V) . e stock change in L
. . e Burning/Wildfires . . 4.A.2, Carbon stock change in living
Biomass Burning/Wildfires living biomass <
biomass, Losses
4.A Forest Land/4.A.1 Forest Land 4(l) Direct N2O
Remaining Forest Land/4(l) Direct Emissions from N 3.D.1 Direct N20O N inbuts to managed soils are reported in
N20 N20O Emissions from N Inputs to Inputs to Managed | emissions from the : riculture se?tor P
Managed Soils/Inorganic N Soils/Inorganic N managed soils 9
Fertilizers Fertilizers
4.G Harvested Wood Solid Solid
;gﬁggrﬁvﬂrg?r: g@nf:srfiidq Wood/Sawnwood Z\l/qzov%izwn;':;?sd HWP produced and exported are included
CO2 and Wood